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(54) DRY TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dry toner which can be fixed at low temperatures independently of the 
structure of a fixing unit is excellent in a nti-off setting properties, stably gives high image quality even when used 
at high humidity and at low humidity and does not cause image defects with the lapse of time. 

SOLUTION: In the dry toner containing at least a bonding resin, a colorant, an electric charge controlling agent and 
a releasing agent, the bonding resin contains at least a carboxyHcontaining vinyl resin and a glycidyl-containing 
vinyl resin and the acid value of the carboxyl-containing vinyl resin is 0.1-1 mgKOH/g. In the molecular weight 
distribution of the THF-soluble component of the toner measured by gel permeation chromatography(GPC), the 
component has at least one peak in the molecular weight range of 4.000-30.000 and further at least one peak or 
shoulder in the molecular weight range of 100.000-500.000. the peak area in the molecular weight range of > 
100.000 occupies 5-40% of the total peak area and 5-50 mass% THF-insoluble component is contained in the 
bonding resin in the toner. 
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* NOTICES * 

JPO and NCtPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the dry type toner which has binding resin, a coloring agent, an electric charge control agent, and a 
release agent at least This binding resin contains carboxyl group content vinyl resin and glycidyl group content vinyl 
resin at least. In the molecular weight distribution which the acid number of this carboxyl group content vinyl resin is 
0.1-1 mgKOH/g, and are measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) 
extractives of this toner It has at least one peak in molecular weight 4,000-30,000. Furthermore, it has at least one 
peak or a shoulder in molecular weight 1 00,000-500,000. The dry type toner with which a with a molecular weight of 
100,000 or more peak area is 5 - 40% of rate, and is characterized by doing 5-50 mass % content of THF insoluble 
matter into the binding resinous principle in a toner to the whole peak area. 

[Claim 2] The dry type toner according to claim 1 characterized by having at least one peak in molecular weight 
4,000-30.000. and having at least one peak or a shoulder in molecular weight 100,000-350,000 further in the 
molecular weight distribution measured by GPC of the THF extractives of a toner. 

[Claim 3] The dry type toner according to claim 1 or 2 characterized by doing 5-35 mass % content of THF insoluble 
matter into the binding resinous principle in this toner. 

[Claim 4] The dry type toner according to claim 1 to 3 with which the carboxyl group of this binding resin is 
characterized by being generated from the acid monomer of a maleic acid, maleic-acid half ester, and a maleic 
anhydride chosen more than from a kind at least. 

[Claim 5] This glycidyl group content vinyl resin Is a dry type toner according to claim 1 to 4 characterized by for 
weight average molecular weight being 5,000-30,000. and epoxy value being 0.1-1 eq/kg. 

[Claim 6] The dry type toner according to claim 1 to 5 with which this binding resin is characterized by coming to 
blend glycidyl group content vinyl resin per one mol of carboxyl groups in this carboxyl group content vinyl resin, and 
at a rate of having 1 -4 mols as a glycidyl group. 

[Claim 7] The dry type toner according to claim 1 to 6 characterized by the carboxyl group content vinyl resin and 
glycidyl group content vinyl resin in this binding resin having reacted. 

[Claim 8] The dry type toner according to claim 1 to 7 which this coloring agent is a magnetic oxide of iron, and is 
characterized by carrying out 20-200 mass section content to the binding resin 100 mass section. 
[Claim 9] The dry type toner according to claim 8 characterized by being the magnetic-oxide-of-iron particle to 
which this magnetic oxide of iron contains the different-species element by 0.05 - 10 mass % on iron element 

criteria. 

[Claim 1 0] the ratio (B/A) of the content B of a different-species element and the total content A of the different- 
spebies element of this magnetic oxide of iron in which the rate of the iron element dissolution of this magnetic 
oxide of iron exists by 20 mass % — the dry type toner according to claim 8 or 9 characterized by xlOO being 40% or 
more. 

[Claim 11] The dry type toner according to claim 8 to 10 with which this magnetic oxide of iron is characterized by a 
degree of sphericity (psi) having 0.8 or more. 

[Claim 1 2] The dry type toner according to claim 1 to 1 1 characterized by this electric charge control agent 
containing the azo system metal complex compound shown by the following (I) formula. 
[Formula 1] 
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[Claim 1 3] The dry type toner according to claim 1 to 1 1 characterized by this electric charge control agent 
containing the basic organometallic compound shown by the following (II) formula. 
[Formula 2] 
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[Claim 1 4] The dry type toner according to claim 1 to 1 1 characterized by this electric charge control agent 
containing the azo system iron complex compound shown by the following (III) formula. 
[Formula 3] 
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[Claim 1 5] The dry type toner according to claim 1 to 11 characterized by this electric charge control agent 
containing the azo system iron complex compound shown by the following (IV) formula. 
[Formula 4] 

^ (IV) : . 




[Claim 1 6] The dry type toner according to claim 1 to 1 5 characterized by this release agent carrying out 0.2-20 
mass section content to the binding resin 100 mass section. 
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[Claim 17] The dry type toner according to claim 1 to 16 characterized by the melting point of this release agent 
being 65-160 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dry type toner used for the image formation approach for 

developing electrophotography and an electrostatic-charge image, and toner jet. 

[0002] 

[Description of the Prior Art] Although many approaches are learned as conventionally indicated by a U.S. Pat. No. 
2,297.691 specification, JP,42-23910,B, JP,43-24748,B, etc. as a xerography Generally the photoconductivity matter 
is used and an electric latent image is formed on a photo conductor with various means. Subsequently After having 
developed negatives with the toner, using this latent image as the visible image and making imprint ingredients, such 
as paper, imprint a toner if needed, The toner which was established in the toner image on imprint material with 
heat, a pressure, etc.. does not obtain a duplication, and did not imprint, and remained on the photo conductor is 
cleaned by various approaches, and an above-mentioned process is repeated. 

[0003] such [ in recent years ] a reproducing unit — more — a miniaturization — more — lightweight-izing — and 
— more — improvement in the speed — high-reliability has been investigated more severely. Moreover, it began to 
be used for the copy of high miniature images, such as a digital printer as an output of that is not only called the 
copying machine for paperwork for copying the mere original manuscript generally said, but a computer, or graphic 
design. Therefore, highly minute and high definition are called for more as image quality, and it has engine- 
performance nearby altitude required of a toner as a result. 

[0004] By the way, the fixing engine performance is the most important among the engine performance required of a 
toner in the copy of a digital printer and a high miniature image. 

[0005] Although various approaches and equipment are developed about the fixing process, the present most 
general approach is a sticking-by-pressure heating method with a heat roller. 

[0006] The sticking-by-pressure heating method by the heating roller is fixed to the front face of the heat roller 
which formed the front face with the ingredient which has a mold-release characteristic to a toner by making it pass 
through the toner image surface of an established sheet, contacting under pressurization. It is very good, and 
thermal efficiency at the time of welding a toner image on an established sheet can be established quickly, and this 
approach has it in a high-speed electrophotography copying machine in order to contact under pressurization of the 
front face of a heat roller and the toner image of an established sheet. [ very effective ] However, by the above- 
mentioned approach, in order that a heat roller front face and a toner image may contact under pressurization in the 
state of melting, some toner images may adhere and transfer on a fixing roller front face, and it may soil the 
following established sheet (offset phenomenon). Making it a toner not adhere to a heat fixing roller front face is set 
to one of the indispensable conditions of a heat roller fixing method. 

[0007] Moreover, although the anchorage device which consists of a pressurization member which it changes 
[ member ] to a heat roller, and an opposite pressure welding is carried out [ member ] to a heating object, and 
sticks record material on this heating object through a film is put in practical use and it is in thermal efficiency and 
advantageous recently, in order to fuse a toner front face, it is more necessary further to become easy to produce 
an offset phenomenon and to prevent this. 

[0008] Moreover, also in a fixing process, in order to realize the fixing approach that wait time amount is a low 
power short, as a toner, the design which can realize low-temperature fixing more is called for. 
[0009] As one of the proposals of offset prevention, many proposals about the system which made the cross linking 
agent add are made. 

[0010] To JP,51-23354,B, a cross linking agent and a molecular-weight regulator are added, and the toner which 
consists of a vinyl polymerization object over which the bridge was constructed moderately is proposed. The toner 
which made molecular weight distribution large so that the ratio of the weight average molecular weight and number 
average molecular weight which made the configuration unit alpha and beta partial saturation ethylene system 
monomer might be set to 3.5-4.0 is proposed by JP,55-6805.B. 

[0011] Although the temperature requirement between fixing minimum temperature (lowest temperature that can be 
established), and offset temperature (temperature which offset begins to generate) which can be established 
spreads compared with the toner with which surely these toners consist of narrow single resin of molecular weight 
distribution, when sufficient offset prevention engine performance is given, it is difficult to make the fixing 
temperature sufficiently low. When it thought low-temperature fixable one as important on the contrary, the problem 
that the offset prevention engine performance became inadequate existed. 
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[001 2] It replaces with these vinyl resin, a bridge is constructed over the polyester resin supposed that vinyl resin is 
essentially excelled in respect of low-temperature fixable one, and the toner which added the offset inhibitor further 
is proposed by JP.57-208559.A. Although this toner is excellent in lowHiemperature fixable one and offset tightness, 
there is a problem in respect of the productivity (grindability) of a toner. 

[0013] Furthermore, in JP,56-1 16043,A, the polymerization of the vinyl monomer is carried out under existence of 
reactant polyester resin, and the toner using the resin made to macromolecule-ize through crosslinking reaction, an 
addition reaction, and a graftHzed reaction in process of a polymerization is proposed. 

[0014] Surely such a vinyl system polymer over which the bridge was constructed, or the toner which contains a 
part for gel in a toner is made good in offset-proof nature. However, in making it contain in a toner, if this vinyl 
polymerization object over which the bridge was constructed is used as a toner raw material, at the time of melting 
kneading at the time of toner manufacture, internal friction in a polymer will become very large, and big shearing 
force will be applied to a polymer. For this reason, in many cases, cutting of a chain takes place, the fall of melt 
viscosity is caused, and it has a bad influence on offset-proof nature. 

[001 5] Then, in order to solve this, carry out a pyrogenetic reaction at the time of melting kneading, the cross linked 
polymer is made to form using the resin and metallic compounds which have a carboxylic acid as a toner raw 
material, and it is made to contain in a toner in JP.55-90509.A. JP,57-178249.A. JP,57-1 78250.A, and JP,60-4946.A. 

[0016] In JP,63-214760,A, JP,63-21 7362.A, and JP.63-21 7363.A. the vinyl system resin and the polyvalent metal 
compound which make a vinyl system polymer and a still more unique half^ester compound an indispensable 
configuration unit are made to react, and constructing a bridge is proposed. 

[0017] In JP.63-21 4760.A, JP.63-21 7362.A. and JP.63-21 7 363.A. the molecular weight distribution divided into two 
groups of low molecular weight and the amount of macromolecules is formed, and making the carboxyl group and 
polyvalent metal ion of the unique half-ester compound made to contain in a low-molecular-weight side react is 
proposed. 

[0018] However, when which cross linking agent is used, it is still inadequate for satisfying offset-proof nature and 
low-temperature fixable [ both ]. and amelioration is required. 

[001 9] Moreover, molecular weight distribution, the acid number, and the abundance of each resin are controlled in 
the binding resin containing carboxyl group content resin and glycidyl group content resin, and improving sharply the 
balance of fixable, offset-proof nature, and blocking resistance is proposed by JP,6-1 1 890,A, JP,6-222612,A, JP,9- 
319140,A, JP,10-87837,A, and JP, 10-90943. A. 

[0020] Although the effectiveness of these proposals making offset-proof nature apd blocking resistance improve is 
shown, its development nature is still inadequate and it is still inadequate in the machine which realized the high- 
speed copy system and the low power fixing approach which are searched for in recent years about fixable. That is. 
if copy speed becomes a high speed more, even when whenever [ stoving temperature / at the time of fixing ], and 
welding pressure are comparable as the former, the time amount to which record material passes a fixing assembly 
will be shortened. That is. it is the direction which decrease in number as a total heating value (workload) concerning 
record material, and the further fixable amelioration is indispensable also as a toner. 
[0021] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the dry type toner which 
canceled the above-mentioned trouble. 

[0022] It is not concerned with the configuration of a fixing assembly, but low-temperature fixing is possible and it 
excels in offset-proof nature, even if it uses it under highly humid and under damp, high image quality is stabilized 
and is acquired, and the purpose of this invention is to offer the dry type toner which does not produce an image 
defect in the passage of time. 
[0023] 

[Means for Solving the Problem] In the dry type toner with which this invention has binding resin, a coloring agent, 
an electric charge control agent, and a release agent at least This binding resin contains carboxyl group content 
vinyl resin and glycidyl group content vinyl resin at least. In the molecular weight distribution which the acid number 
of this carboxyl group content vinyl resin is 0.1 - 1 mgKOH/g, and are measured by the gel permeation 
chromatography (GPC) of the tetrahydrofuran (THF) extractives of this toner It has at least one peak in molecular 
weight 4,000-30,000. Furthermore, it has at least one peak or a shoulder in molecular weight 1 00,000-500.000. A 
with a molecular weight of 1 00,000 or more peak area is related with the dry type toner which is 5 - 40% of rate, and 
is characterized by doing 5-50 mass % content of THF insoluble matter into the binding resinous principle in a toner 
to the whole peak area. 
[0024] 

[Embodiment of the Invention] this invention persons contain ^ carboxyl group content vinyl resin and glycidyl 
group content vinyl resin as binding resin. In the molecular weight distribution which the acid number of this carboxyl 
group content vinyl resin is 0.1 - 1 mgKOH/g, and are measured by **GPC It has at least one peak in molecular 
weight 4.000-30,000. Furthermore, it has at least one peak or a shoulder in molecular weight 100,000-500,000. A 
with a molecular weight of 100.000 or more peak area is 5 - 40% of rate to the whole peak area. THF insoluble 
matter 5-50 mass % content ** The toner which has binding resin to carry out It was not concerned with the 
configuration of a fixing assembly, but low-temperature fixing is possible and it excelled in offset-proof nature, even 
if it used it under highly humid and under damp, high image quality was stabilized and was acquired, and it found out 
not producing an image defect in the passage of time. 
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[0025] The glycidyl group in a glyctdyt group content vinyl resin component carries out the ring breakage addition 
reaction of the binding resin in this invention to the carboxyl group in binding resin, and it forms the structure of 
cross linkage. And this structure of cross linkage is raising offset-proof nature. However, it was not concerned with 
the configuration of not only those effectiveness but a fixing assembly, but even if low-temperature fixing is possible 
and it used it under highly humid and under damp, high image quality was stabilized and was acquired, and the dry 
type toner which does not produce an image defect in the passage of time was obtained. 
[0026] This is because the structure of cross linkage of the glycidyl group and carboxyl group which enlarge 
distance between the points constructing a bridge of binding resin, and have effectiveness in offset-proof nature by 
designing the acid number of carboxyl group content vinyl resin to 0:1 - 1 mgKOH/g is controllable to extent which 
does not affect low-temperature fixable one. Moreover, it does not become the structure of cross linkage, but it 
comes to have branching structure, although it is supple with those tangle, it will be in a sticky polymer condition, 
and a fixing image becomes strong to bending. Furthermore, it can be compatible now in altitude in fixable and 
offset-proof nature. Moreover, the toner of this invention can raise offset-proof nature in the condition which was 
excellent also in fixable [ these ] to coming to be inferior to fixable [ of a halftone, the dot section, and the Rhine 
section ], although it is uninfluential to fixable [ of the solid section ] if offset-proof nature is generally raised. 
[0027] Furthermore, the residual glycidyl group content vinyl resin component which does not take the structure of . 
cross linkage, and a residual glycidyl group can work effectively as the resinous principle which raises fixable, or 
resin functional groups by blending glycidyl group content vinyl resin with carboxyl group content vinyl resin at a 
rate of having 1-4 mols as a glycidyl group. Furthermore, contact nature with imprint material becomes strong, and 
not only grinding but fixable [ over tape stripping ] becomes good. 

[0028] moreover, it can set at the time of melting kneading at the time of the toner particle manufacture produced 
by the branching structure acquired as showed the good compatibility of the residual glycidyl group in binding resin, 
and raw materials, such as a release agent, the magnetic substance, a pigment, and an electric charge control agent, 
or the above, or the structure of cross linkage, although it is mild The kneading share which starts firmly as for a 
load is considered to be because for the dispersibility of raw materials, such as a release agent in a toner particle, 
the magnetic substance, a pigment, and an electric charge control agent, to have been raised further. 
[0029] That is. it can be said that the durable stability of equalization of electrification and electrification was 
acquired by being characterized by making the acid number of carboxyl group content vinyl resin into 0.1 - 1 
mgKOH/g, and blending glycidyl group content vinyl resin into binding resin at a rate of having 1 -4 mols as a glycidyl 
group, preferably. 

[0030] 1-4 mols of things for which glycidyl group content vinyl resin is blended at a rate of having 1.5-3 mols 
preferably of the glycidyl group content vinyl resin of this invention are good per one mol of carboxyl groups in 
carboxyl group content vinyl resin, and as a glycidyl group. 

[0031] When a glycidyl group is less than one mol, since there are few glycidyl groups in binding resin than a 
carboxyl group, the point constructing a bridge decreases, and even when glycidyl group content vinyl resin is 
blended into binding resin, it is hard coming to form only the structure of cross linkage as which effectiveness is 
enough regarded by offset-proof nature. Furthermore, since it becomes impossible to apply the kneading share at 
the time of melting kneading at the time of the toner particle manufacture produced by the structure of cross 
linkage, the dispersibility of raw materials, such as a release agent in a toner particle, the magnetic substance, and 
an electric charge control agent, gets worse, and it comes to affect development nature. Furthermore, since a 
residual carboxyl group exists in binding resin, the carboxyl group becomes a cause and effect comes out at the 
durable stability of equalization of electrification, or electrification. On the other hand, by the reaction of the 
carboxyl group and glycidyl group in binding resin, if it exceeds four mols, since the residual glycidyl group content 
vinyl resin which did not form the structure of cross linkage of what can obtain only the structure of cross linkage 
as which effectiveness is regarded by offset-proof nature exists superfluously, the low molecular weight constituent 
and residual glycidyl group in binding resin increase as a result beyond the need, adhesion of the toner to developer 
support etc. takes place, and the effect on development nature may come out. 

[0032] That is, the good toner of the improvement in low^emperature fixable or not only the improvement in offset- 
proof nature but development nature is obtained with the combination of the acid number of the carboxyl group 
content vinyl resin in the binding resin explained above, and the content of glycidyl group content vinyl resin. 
[0033] Moreover, when the acid number is larger than 1 mgKOH/g, the distance between the points constructing a 
bridge of a binding resin principal chain becomes short, and when glycidyl group content vinyl resin is blended into 
binding resin, the amount component of macromolecules with many structure-of-cross-linkage components or THF 
insoluble matter increases with advance of crosslinking reaction. Consequently, it comes to affect the balance of 
low-temperature fixable one and offset-proof nature, and the drag force to bending. Moreover, how which the share 
in a kneading process requires becomes rapid, and the effectiveness to a material dispersion disposition top 
decreases. That is, when the acid number is larger than 1. mgKOH/g, it becomes difficult to control a reaction in the 
bridge formation branching structure of affecting neither low-temperature fixable one nor offset-proof nature. Even 
when glycidyl group content vinyl resin is blended into binding resin, it becomes impossible to form only the 
structure of cross linkage as which effectiveness is enough regarded by offset-proof nature, in order that the 
distance between the points constructing a bridge may open too much, when the acid number is less than 0.1 
mgKOH/g. Furthermore, since it becomes impossible to apply the kneading share at the time of melting kneading at 
the time of the toner particle manufacture produced by the structure of cross linkage, the dispersibility of raw 
materials, such as a release agent in a toner particle, the magnetic substance, and an electric charge control agent. 
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gets worse, and it comes to affect development nature. 

[0034] In this invention, it asks for the acid number of binding resin by the following approaches. 
[0035] <Measurement of the acid number> basic operation is JIS. It applies to K-0070. 

1) The grinding article 0.5-2.0 of binding resin (g) is weighed precisely, and it is referred to as weight [ of binding 
resin ] W (g). 

2) Pay a sample to the beaker of 300 (ml), add the mixed liquor 150 (ml) of toluene/ethanol (4/1), and dissolve. 

3) Titrate using potentiometric titration equipment using the methanol solution of KOH of a decinormal (for example, 
automatic titration using potentiometric titration equipment AT-400 (win workstation) and the ABP-410 electric 
buret by Kyoto electronic incorporated company can be used.). 

4) It is referred to as amount [ of the KOH solution used at this time ] S (ml), and measure a blank to coincidence 
and set the amount of the KOH solution used at this time to B (ml). 

5) Calculate the acid number by the degree type, f is the factor of KOH. 

[0036] Acid-number (mgKOH/g)=(S-B) (xfx5.61)/W [0037] Moreover, at least one peak exists in the field of 
molecular weight 4.000-30.000 by molecular weight distribution according [ the toner of this invention ] to GPG of 
. THF extractives. It is characterized by having at least one peak or a shoulder to the field of molecular weight 
100.000-500,000. That to which at least one peak exists in the field of molecular weight 5,000-20.000 preferably, and 
at least one peak or a shoulder exists in the field of molecular weight 100.000-350,000 is good. 

[0038] By having at least one peak in the field of molecular weight 4,000-30,000, good low-temperature fixable ones 
and blocking resistance can be attained. When a peak is less than 4.000, blocking resistance gets worse, and when 
exceeding molecular weight 30.000. it cannot acquire fixable [ sufficient ]. Moreover, good offset-proof nature is 
attained, without spoiling low-temperature fixable one. when a carboxyl group and a glycidyl group react and a bridge 
formation component generates by having at least one peak or a shoulder in the field of molecular weight 1 00,000- 
500.000, or even when a reaction does not occur at all. Although sufficient effectiveness can be acquired to offset- 
proof nature when sufficient effectiveness cannot be acquired to offset-proof nature when a peak is less than 
100,000. but exceeding 500,000. a bad influence appears in low~temperature fixable one. Furthermore, in molecular 
weight distribution, since it becomes impossible to have elasticity moderate as resin when it does not have such a 
peak, a kneading share cannot be applied at the time of melting kneading at the time of toner manufacture, but the 
dispersibility of an ingredient gets worse, and fixable and durable stability get worse. 

' [0039] Moreover, it is desirable for a with a molecular weight of 1 00,000 or more peak area to be 5 - 40% of rate to 
the whole peak area, and it is more preferably [ 10 - 35% of] good. When a peak area is less than 5%. a toner tends 
to exfoliate from transparency (TORAPEN). and when exceeding 40% on the other hand, it cannot attain fixable 
[ sufHcient ]. In addition, in this invention, the whole peak area means the peak area of a with a molecular weight of 
500 or more field. 

[0040] The THF insoluble matter in the binding resin in a toner discovers the good mold-release characteristic from 
heating components, such as a fixing roller, when doing 5-50 mass % content of. When applied to especially a high- 
speed machine, there is effectiveness which the amount of offset of the toner to heating components, such as a 
fixing roller, reduces. As for the THF insoluble matter in the binding resin in a toner, what is made desirable 5-35 
mass % existence is good. In being hard to discover the above-mentioned effectiveness in the case of under 5 mass 
% and exceeding 50 mass % to it. it is in the inclination fixable not only to get worse, but for electrification nature to 
become an ununiformity into a toner. 

[0041] Moreover, the glass transition temperature (Tg) of the toner of this invention has desirable 50-70 degrees 0. 
When Tg is less than 50 degrees 0. blocking resistance gets worse, and when exceeding 70 degrees C. fixable gets 
worse. 

[0042] In this invention, the molecular weight distribution by GPG which used THF (tetrahydrofuran) of a toner and 
binding resin as the solvent are measured the following condition. 

[0043] In a <measurement of molecular weight distribution by GPG> 40 degree G heat chamber, a column is 
stabilized, as a solvent, about lOOmicrol impregnation of a sink and the THF sample solution is carried out, and THF 
is measured by the rate of flow 1 ml/m in the column in this temperature. The molecular weight distribution which a 
sample has in the molecular weight measurement of a sample was computed from the relation of the opposite 
numeric value of a calibration curve and counted value which were created by several sorts of mono dispersion 
polystyrene standard samples. It is appropriate to use the standard polystyrene sample of about at least ten points 
as a standard polystyrene sample for calibration-curve creation, for example using that whose molecular weight by 
the TOSOH GORP. make or Showa Denko K.K. is 102 to about 107. Moreover, RI (refractive index) detector is used 
for a detector. In addition, if a column is carried out, are good to combine two or more commercial polystyrene gel 
columns. For example, shodex by Showa Denko K.K. GPG The combination of KF-801. and 802. 803. 804 and 
805.806.807.800P, TSKgel by TOSOH GORP. G1000H (HXL). G2000H (HXL). G3000H (HXL). G4000H (HXL). G5000H 
(HXL), G6000H (HXL), G7000H (HXL), TSKgurd The combination of column can be mentioned. 
[0044] A sample is the following, and is made and produced. 

[0045] After paying a sample into THF apd leaving it for several hours, it shakes enough, and THF is often mixed 
(until the coalescence object of a sample is lost), and it puts for further 1 2 hours or more. It is made for the neglect 
time amount to the inside of THF to turn into 24 hours or more then. Then, let what passed the sample processing 
filter (the pore size H-25-2 (TOSOH GORP. make) of 0.2-0.5 micrometers, for example, a my SHORI disk etc., can 
be used.) be the sample of GPG. Moreover, sample concentration is adjusted so that a resinous principle may 
become in ml and 0.5-5mg /. 
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[0046] In this invention, the THF insoluble matter of the resinous principle in a toner and the THF insoluble matter 
of raw material binding resin are the followings. and are made and measured. 

[0047] Weighing capacity of <measurement of THF insoluble matter> binding resin and the toners 0.5-l.Og is carried 
out (Wig), after evaporating the meltable component solution which put in the extraction thimble (for example. No 
[ by Toyo Roshi Kaisha, Ltd. ] .86R). was missing from the Soxhiet extractor, extracted for 10 hours, using 
THF200ml as a solvent, and was extracted with the solvent, a vacuum drying is carried out at 100 degrees C for 
several hours, and weighing capacity of the amount of THF meltable resinous principles is carried out (W2g). Weight 
other than the resinous principle in a toner is found (W3g). THF insoluble matter is called for from the following type. 

[0048] 
[Equation 1] 

^:^.v /./^ (W 1 -(W 3 +W 2 )) 

THF (%) = -'^ — wi — X 1 0 0 

Vv 1 VV O 

[0049] In this invention, binding resin contains the resin to which carboxyl group content vinyl resin and glycidyl 
group content vinyl resin reacted. When making these both react, this reaction may be performed by any at the time 
of binding resin manufacture or toner manufacture. 

[0050] In order to obtain the carboxyl group content vinyl resin by which it is characterized [ of this invention ], the 
acid number of the amount component of macromotecules is high, and the acid number of a low molecular weight 
constituent has the desirable design made low. This is for making the amount component of macromolecules cause 
a reaction alternatively, and not affecting low--temperature fixable one, but raising offset-proof nature. 
[0051] In order to obtain the carboxyl group content vinyl resin of this invention, the amount component of giant 
molecules and a low molecular weight constituent can use the following as a monomer of a vinyl system polymer. 
[0052] For example, a maleic acid, a citraconic acid, a dimethyl maleic acid, an itaconic acid, alkenyl succinic acids, 
and these anhydrides; partial saturation dibasic acids, such as fumaric-acid, metacontest acid, and dimethyl 
fumaric-acid;. an anhydride monomer. Furthermore, monoester of the above-mentioned partial saturation dibasic 
acid. Moreover, an acrylic acid, a methacrylic acid, a crotonic acid, cinnamon acids, and these anhydrides; alpha, 
such as an anhydride between Above alpha and beta-partial saturation acid, and anhydride [ with lower fatty acid ];, 
beta-partial saturation acids, these anhydride monomers. An alkenyl malonic acid, an alkenyl glutaric acid, alkenyl 
adipic acids and these anhydrides, monoester. Also in these, a maleic acid, maleic-acid half ester, and a maleic-acid 
anhydride are especially used preferably as a monomer which obtains the binding resin of this invention. 
[0053] Furthermore, the following is mentioned as a comonomer of a vinyl polymerization object. 
[0054] For example, styrene. o-methyl styrene. m-methyl styrene. p-methyl styrene, p-methoxy styrene. p-phenyl 
styrene. p-KURORU styrene, 3. 4-dichloro styrene. p-ethyl styrene. 2, 4-dimethyl styrene, p-n-butyl styrene. p- 
tert-butyl styrene, p-n-hexyl styrene, p-n-octyl styrene, p-n-nonyl styrene, p-n-DESHIRU styrene. Styrene and its 
derivatives, such as p-n-dodecyl styrene; Ethylene, Partial saturation polyenes [. such as an ethylene partial 
saturation monoolefins; butadiene. ]. such as a propylene, a butylene, and an isobutylene; A vinyl chloride, 
Halogenation vinyl, such as a vinylidene chloride, vinyl bromide, and "^"^-'ized vinyl; Vinyl acetate. Vinyl ester, such as 
propionic-acid vinyl and BENZOE acid vinyl; A methyl methacrylate. Ethyl methacrylate, methacrylic-acid propyl, n- 
butyl methacrylate, Methacrylic-acid isobutyl, n-octyl methacrylate, methacrylic-acid dodecyl. 2-ethylhexyl 
methacrylate, stearyl methacrylate. methacrylic-acid phenyl, alpha-methyl aliphatic series monocarboxylic acid 
ester, such as dimethylaminoethyl methacrylate and diethylaminoethyl methacrylate; A methyl acrylate. An ethyl 
acrylate, acrylic-acid n-butyl, isobutyl acrylate. Acrylic-acid propyl, acrylic-acid n-octyl, acrylic-acid dodecyl, 2- 
ethylhexyl acrylate. acrylic-acid stearyl, acrylic-acid 2-KURORU ethyl. Acrylic ester, such as acrylic-acid phenyl; 
Vinyl methyl ether. Vinyl ether, such as vinyl ethyl ether and the vinyl isobutyl ether; A vinyl methyl ketone. Vinyl 
ketones;N-vinyl pyrroles, such as a vinyl hexyl ketone and a methyl isopropenyl ketone. N-vinyl compound; vinyl 
naphthalene, such as N-vinylcarbazole, N-vinyl indole, and N-vinyl pyrrolidone; Acrylonitrile, Acrylic acids, such as a 
methacrylonitrile and acrylamide, or alpha of the methacrylic-acid derivative; above-mentioned, the ester of beta- 
partial saturation acid, and the diester of a dibasic acid; a vinyl system monomer is used by independent or two or 
more. 

[0055] Also in these, combination of a monomer which serves as a styrene system copolymer and a styrene-acrylic 
copolymer is desirable. 

[0056] As a reason nil why a styrene system copolymer is desirable, it is for the carboxyl group which exists in 
some places of the polymer chain of a styrene system copolymer interacting with the glycidyl group in glycidyl group 
content vinyl resin effectively, and raising dispersibility with raw materials, such as a release agent and the magnetic 
substance. 

[0057] Moreover, the monomer which mainly has the double bond in which two or more polymerizations are possible 
as a cross-linking monomer is used. 

[0058] The binding resin used for this invention may be the polymer over which the bridge was constructed by 
cross-linking monomer which is illustrated below if needed. 

[0059] An aromatic series divinyl compound, for example, a divinylbenzene, divinyl naphthalene, etc.; The diacrylate 
compounds connected with the alkyi chain For example, ethylene glycol diacrylate. 1. 3-butylene-glycol diacrylate. 
1 ,4-butanediol diacrylate, 1 ,5-pentanediol diacrylate. What replaced 1.6-hexanediol diacrylate, neopentyl glycol 
diacrylate, and the acrylate of the above compound with methacrylate; The diacrylate compounds connected with 
the alkyI chain including ether linkage For example, diethylene glycol diacrylate. triethylene glycol diacrylate. 



[JP, 2001-188383, A] 



6/26 ^— V 



Tetraethylene glycol diacrylate, tetraethylene glycol diacrylate, Polyethylene-glycol #400 diacrylate, polyethylene- 
glycol #600 diacrylate. What replaced dipropylene glycol diacrylate and the acrylate of the above compound with 
methacrylate; The diacrylate compounds connected with the chain including an aromatic series radical and ether 
linkage For example, polyoxyethylene (2)"2 and 2-screw (4-hydronalium pheasant phenyl) propane diacrylate. What 
replaced polyoxyethylene (4)-2 and 2-screw (4-hydronalium pheasant phenyl) propane diacrylate and the acrylate of 
the above compound with methacrylate; further The polyester mold diacrylate compounds (Nippon Kayaku) MANDA. 
for example, a trade name, are mentioned. What replaced a pentaerythritol thoria chestnut rate, trimethylol 
triacrylate. trimethylolpropane triacrylate, tetramethylol methane tetraacrylate, oligoester acrylate, and the acrylate 
of the above compound with methacrylate as a cross linking agent of many organic functions; triaryl SHIANU rate 
and triallyl trimellitate; etc. is mentioned. 

[0060] As for these cross linking agents, it is desirable to use to other monomer component 100 mass sections 
0.01-5 mass section extent (still more preferably 0.03 - 3 mass section extent). 

[0061] The class of the initiator when manufacturing the resin of this invention and solvent and selection of a 
reaction condition are important elements in order to obtain the resin made into the purpose of this invention, as an 
Initiator — a metaphor — benzoyl peroxide, 1 , and 1 -di-tert-butyl peroxide - azo, diazo compounds, etc., such as 
organic peroxide; azobisisobutyronitrils, such as 3, 3, 5-trimethyl cyclohexane, n-butyl -4, 4-di-tert-butyl peroxide 
valerate, JIKUMIRU peroxide, alpha, and alpha'-screw (t-butyl par OKISHIJI isopropyt) benzene, t-butyl par 
OKISHIKUMEN, and G t-butyl peroxide, and diazo aminoazobenzene, can be used. 

[0062] A well-known approach can be used as an approach of compounding the low molecular weight constituent 
polymer of the carboxyl group content vinyl resin concerning this invention. However, by the bulk-polymerization 
method, although the polymer of low molecular weight can be obtained by carrying out a polymerization at an 
elevated temperature and termination reaction speeding up, there is a trouble of being hard to control a reaction. In 
that respect, since a low-molecular-weight polymer can be obtained on mild conditions by adjusting the amount of 
initiators, and reaction temperature in a solution polymerization method, using the difference of the chain transfer of 
the radical by the solvent, for obtaining a low molecular weight constituent, it is desirable. 
[0063] As a solvent used by solution polymerization, a xylene, toluene, a cumene, cellosolve acetate, isopropyl 
alcohol, or benzene is used. When using a styrene monomer, a xylene, toluene, or a cumene is desirable. A solvent is 
suitably chosen by the polymer which carries out a polymerization. Although it changes as reaction temperature with 
the solvent to be used, a polymerization initiator, and polymers which carry out a polymerization, it is good to usually 
carry out at 70-230 degrees C. In solution polymerization, it is desirable to carry out in a monomer 30 - the 400 
mass sections to the solvent 1 00 mass section. Furthermore, it is also desirable at the time of polymerization 
termination to mix other polymers in a solution, and it can mix several sorts of polymers at it. 
[0064] Moreover, as an approach of compounding the amount component polymer of macromolecules, a bulk- 
polymerization method, a solution polymerization method, an emulsion-polymerization method, and a suspension- 
polymerization method are mentioned. Among these, an emulsion-polymerization method is an approach of making 
water distributing an almost insoluble monomer (monomer) in the aqueous phase as a small particle with an 
emulsifier. and performing a polymerization using a water-soluble polymerization initiator. By this approach, 
accommodation of heat of reaction is easy, since the phase (oil phase which consists of a polymer and a monomer) 
and aqueous phase to which a polymerization is performed are another, a termination reaction rate is small, as a 
result, a rate of polymerization is large, and a high-polymer thing is obtained Furthermore, since a polymerization 
process's being comparatively easy and a polymerization product are very fine particles, In manufacture of a toner, 
there is an advantageous point as the manufacture approach of the binder resin for toners from the reasons nil why 
mixing with additives, such as a coloring agent and an electric charge control agent, is easy etc. 
[0065] However, actuation of a salting-out etc. is required for a polymer to tend to become impure for the added 
emulsifier, and take out a polymer, and In order to avoid this inconvenience, a suspension-polymerization method is 
convenient. 

[0066] However, the most desirable approach as an approach of compounding the amount component polymer of 
macromolecules in the carboxyl group content vinyl resin of this invention is a solution polymerization method. Since 
this can be performed on conditions with a mild solution polymerization method, it is because a carboxyl group 
required for bridge formation can be introduced controlling the distance between the points constructing a bridge for 
the amount component of macromolecules. 

[0067] Moreover, the macromolecule component polymer compounded by the solution polymerization method shows 
good compatibility, also when it mixes with a low molecular weight constituent polymer. Consequently, it is shown 
that this brings effectiveness to the further improvement in development nature, and the composition by the 
solution polymerization method also from such a thing is desirable. 

[0068] They are the ester of glycidyl alcohol and unsaturated carboxylic acid, partial saturation glycidyl ether, etc. 
that what Is necessary is just the compound which has a vinyl group and an epoxy group as a monomer which has 
the glycidyl group unit which constitutes glycidyl group content vinyl resin. For example, metaglycidyl acrylate. 
glycidyl methacrylate, acrylic-acid beta-methyl glycidyl. methacrylic-acid beta-methyl glycidyl. allyl glycidyl ether, 
allyl compound beta-methyl glycidyl ether, etc. are mentioned. 

[0069] The glycidyl monomer especially expressed with the following general formula is used preferably. 

[0070] 

[Formula 5] 
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Ri 

C-0-CH2~CH-CH2 



(R'l, R'2, and R'3 show hydrogen, an alkyi group, an aryl group, an aralkyi radical, a carboxyl group, and an alkoxy 
carbonyl group among a formula.) 

[0071] It can mix and the monomer which has such a glycidyl group unit can obtain this glycidyl group content vinyl 
resin Independent or by carrying out copolymerization to a vinyl system monomer with a well-known polymerization 
method. 

[0072] glycidyl group content vinyl resin — weight average molecular weight (Mw) — desirable — 5,000 thru/or 
30,000 — it is more preferably good 6,000 thru/or 20,000, and that it is 7,000 thru/or 15,000 still more preferably. 
When Mw is less than 5,000, even if molecular weight increases in the crosslinking reaction in binding resin, there 
may be much chain cutting in a kneading process, and the effectiveness to offset-proof nature may decrease. When 
Mw exceeds 30,000. it may come to affect fixable. 

[0073] Moreover, the thing of 0.1 thru/or 1.0 eq/kg has [ glycidyl group content vinyl resin ] desirable epoxy value. 

0. In the case of less than 1 eq/kg, crosslinking reaction cannot occur easily, there are few amounts of generation of 

the amount component of macromolecules or THF insoluble matter, and the effectiveness to offset-proof nature 

decreases. 1 . When exceeding 0 eq/kg, while crosslinking reaction becomes easy to occur, there is much chain 

cutting in a kneading process, and the effectiveness to offset-proof nature decreases. 

[0074] It asks for the epoxy value of glycidyl group content vinyl resin by the following approaches. 

[0075] <Measurement of epoxy value> basic operation is JIS. It applies to K-7236. 

(1) Weigh 0.5-2.0 (g) precisely for a sample, and set weight of binding resin to W (g). 

(2) Pay a sample to the beaker of 300 (ml) and dissolve in chloroform 10ml and 20ml of acetic acids. 

(3) Add 1 0ml of tetraethylammonium bromide acetic-acid solutions to this solution. 

(4) Titrate using potentiometric titration equipment using the perchloric acid acetic-acid solution of 0.1 mol/l. (For 
example, automatic titration of can be used using potentiometric titration equipment AT-400 (win workstation) 
and the ABP-410 electric buret by Kyoto electronic Incorporated company.) 

(5) Set the amount of the perchloric acid acetic-acid solution used at this time to S (ml), measure a blank to 
coincidence and set the amount of the perchloric acid acetic-acid solution used at this time to B (ml). 

(6) Calculate epoxy value by the degree type, f is the factor of a perchloric acid acetic-acid solution. 

[0076] Epoxy value (eq/kg) =0.1xfx(S-B)/W [0077] The following [ monomer / which carries out copolymerization to 
a carboxyl group content monomer and a glycidyl group content monomer / vinyl ] are mentioned. 
[0078] For example, styrene; o-methyl styrene, m-methyl styrene, p-methyl styrene, p-methoxy styrene, p-phenyl 
styrene, p-KURORU styrene, 3, 4-dichloro styrene, p-ethyl styrene, 2, 4-dimethyl styrene, p-n-butyl styrene, p- 
tert-butyl styrene, p-n-hexyl styrene. The styrene derivative like p-n-octyl styrene, p-n-nonyl styrene, p-n- 
DESHIRU styrene. and p-n-dodecyt styrene; Ethylene. The ethylene partial saturation monoolefins like a propylene, 
a butylene. and an isobutylene; A butadiene. The partial saturation polyenes like an Isoprene; A vinyl chloride, a 
vinylidene chloride. The halogenation vinyl tike vinyl bromide and **-ized vinyl; Vinyl acetate, propionic-acid vinyl, 
The vinyl ester like BENZOE acid vinyl; A methyl methacrylate. ethyl methacrylate. Methacrylic-acid propyl, n-butyl 
methacrylate, methacrylic-acid isobutyl, N-octyl methacrylate, methacrylic-acid dodecyl. a methacrylic acid (2- 
ethylhexyl), Stearyl methacrylate, methacrylic-acid phenyl, dimethylaminoethyl methacrylate, alpha-methylene 
aliphatic series monocarboxylic acid ester like diethylaminoethyl methacrylate; A methyl acrylate. An ethyl acrylate, 
acrylic-acid n-butyl. isobutyl acrylate. Acrylic-acid propyl, acrylic-acid n-octyl. acrylic-acid dodecyl. An acrylic acid 
(2-ethylhexyl). acrylic-acid stearyl. an acrylic acid (2-KURORU ethyl). The acrylic ester like acrylic-acid phenyl; 
Vinyl methyl ether, The vinyl ether like vinyl ethyl ether and the vinyl isobutyl ether; A vinyl methyl ketone. The vinyl 
ketones;N-vinyl pyrrole like a vinyl hexyl ketone and a methyl isopropenyl ketone, N-vinylcarbazole, N-vinyl indole, 
and the N-vinyl compound; vinyl naphthalene like N-vinyl pyrrolldone; Acrylonitrile, The acrylic-acid derivative like a 
methacrylonitrile and acrylamide or alpha of the methacrylic-acid derivative; above-mentioned, the ester of beta- 
partial saturation acid, and the diester of a dibasic acid; a vinyl system monomer is used by independent or two or 
more. 

[0079] Combination of a monomer which serves as a styrene system copolymer and a styrene-acrylic copolymer 
also in these is desirable. 

[0080] What the alloy of a metal like ferrous-oxide; iron, such as magnetite, maghemite. and a ferrite, cobalt, metals 
like nickel or these metals, aluminum and cobalt, copper, lead, magnesium, manganese, a selenium, titanium, a 
tungsten, and vanadium as the magnetic substance used for this invention and its mixture are used, and contains a 
non-iron element in the magnetic-substance front face or interior is desirable. 

[0081] Magnetic oxides of iron, such as magnetite in which the magnetic substance used for this invention contains 
a different-species element, maghemite. and a ferrite, and the mixture of those are used preferably. 
[0082] Especially A lithium, beryllium, boron, magnesium, aluminum, silicon. Lynn, germanium, titanium, a zirconium, 
tin, lead. zinc, calcium, barium, a scandium, vanadium, chromium, manganese, cobalt, copper, nickel, a gallium, 
cadmium. At least one or more elements chosen from an Indium, silver, palladium, gold, mercury, platinum, a 
tungsten, molybdenum, niobium, an osmium, strontium, an yttrium, a technetium, a ruthenium, a rhodium, and a 
bismuth It is desirable that it is the magnetic oxide of iron to contain. It is an element with especially desirable a 
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lithium, beryllium, boron, magnesium, aluminum, silicon, Lynn, germanium, a zirconium, tin, and the transition-metals 
element of the 4th period. These elements may be incorporated in an iron-oxide crystal lattice, may be incorporated 
in an iron oxide as an oxide, and may exist in a front face as an oxide or a hydroxide. Moreover, it is the desirable 
gestalt which is contained as an oxide. 

[0083] The magnetic substance which has these elements has good familiarity to binding resin, and its dispersibility 
is very good. 

[0084] Moreover, as for these magnetic substance, particle size distribution can stabilize the electrification nature 
of a toner at the dispersibility and the Interval to a set and its binding resin. Moreover, minor diameter-ization of 
toner particle size is progressing in recent years, even when as follows the weighted mean particle size of 1 0 
micrometers, electrification homogeneity is promoted, coherent [ of a toner ] is mitigated and development nature, 
such as improvement in image concentration and an improvement of fogging, improves. Especially in a toner with a 
weighted mean particle size of 6.0 micrometers or less, the effectiveness is remarkable and a very high definition 
image is obtained. More enough [ an image / be / it / 2.5 micrometers or more ] concentration is obtained, and 
weighted mean particle size is desirable. 

[0085] As for the content of these different-species elements, it is desirable that it is 0.05 to 10 mass % on the 
basis of the iron element of a magnetic oxide of iron. Furthermore, it is 0.1 to 7 mass % preferably, and they are 0.2 
to 5 mass %, and further 0.3 to 4 mass % especially preferably. If fewer than 0.05 mass %, the content effectiveness 
of these elements will not be acquired and good dispersibility and electrification homogeneity will no longer be 
acquired. Moreover, when it increases more than 10 mass %. emission of a charge increases, the lack of 
electrifrcation is produced, image concentration may become low or fogging may increase. 
[0086] Moreover, in content distribution of these different-species element, what exists on the surface of the 
magnetic substance is desirable, for example, the ratio (B/A) of the content B of a different-species element and 
the total content A of the different-species element of this magnetic oxide of iron in which the rate of the iron 
element dissolution of an iron oxide exists by 20 mass % — it is desirable that xlOO are 40% or more. Further 40 - 
80% is desirable, and especially 60 - 80% is desirable. A dispersion effect and an electric spreading effect can be 
raised more by making [ many ] surface abundance, moreover — as the amount contained in a toner — the resinous 
principle 100 mass section — receiving — the 20 - 200 mass section — the 40 - 150 mass section is especially 
preferably good to the resinous principle 100 mass section. 

[0087] Furthermore, it is desirable that the degree of sphericity (psi) of the magnetic oxide of iron used by this 
invention Is 0.8 or more. When a degree of sphericity (psi) is smaller than 0.8. each particle of a magnetic oxide of 
iron serves as the form where It contacts in a field and a field, even if it carries out with mechanical shearing force 
by the small magnetlc-oxide-of-iron particle near the particle size of 0.1-1.0 micrometers, magnetic oxides of iron 
cannot be pulled apart easily, therefore the magnetic oxide of iron to the Inside of a toner may fully be unable to be 
distributed. 

[0088] Moreover, the magnetic oxide of iron used for the toner of this invention may be processed by the case by a 
sililation reagent, the silane coupling agent, the titanium coupling agent, titanate, an amino silane, etc. 
[0089] The amount of elements in the magnetic oxide of iron of this invention is X-ray fluorescence equipment. 
SYSTEM3080 (Rigaku Industrial [ Corp. ] Corp. make) Is used, and it is JIS. According to KO1 19 X-ray-fluorescence 
general notices, it measured by performing X-ray fluorescence. About element distribution, the measurement 
quantum of the amount of elements while carrying out the hydrochloric-acid dissolution was carried out with plasma 
emission spectrometry (ICP), and it asked for the rate of the dissolution from each element concentration at the 
time of each dissolution to the concentration at the time of all of each element 

[0090] Using the sample of the magnetic oxide of iron processed in a collodion membrane copper mesh, the degree 
of sphericity (psi) of a magnetic oxide of Iron is photoed. can be burned by 1 0.000 times, at the applied voltage of 
lOOkV with an electron microscope (Hitachi H-700H), and carries out to one 30,000 times the last scale factor of 
this as one 3 times the scale factor of this. By this, a configuration is observed, the maximum length (micrometer) 
and minimum length (micrometer) of each particle are measured, 100 pieces are selected at random. It calculates 
according to a degree type, and, subsequently calculated value Is averaged. 

[0091] Degree of sphericity = maximum length of the minimum length (mlcrometer)/magnetic oxide of Iron of a 
magnetic oxide of iron (micrometer) 

[0092] The pigment or color with arbitration suitable as other coloring agents which can be used for a toner is 
mentioned. 

[0093] For example, carbon black, aniline black, acetylene black, naphthol yellow, Hansa yellow, a rhodamine lake, an 
alizarin lake, red ocher, a copper phthalocyanine blue, indanthrene.blue, etc. are mentioned as a pigment. Sufficient 
amount for these to maintain the optical density of a fixing image is used. It is desirable 0.1 - 20 mass section and 
to use the pigment of 1 - 1 0 mass section preferably to the resin 1 00 mass section. It is the same purpose and a 
color is used further. For example, there are an azo system color, an anthraquinone system color, a xanthene 
system color, and a methine system color, and it is desirable 0.1 - 20 mass section and to use the color of 0.3 - 10 
mass section preferably to the resin 100 mass section. 

[0094] There is the following in the wax as a release agent used for this invention. For example, low molecular 
weight polyethylene, low molecular weight polypropylene, a polyolefine copolymerlzation object, A polyolefine wax. a 
micro crystallin wax, paraffin wax. The aliphatic hydrocarbon system wax like the Fischer Tropsch wax; Oxide [ of 
the aliphatic hydrocarbon system wax like oxidization polyethylene wax ]; Or those block copolymerlzation objects; A 
candeiilla wax. camauba wax. The vegetable system wax; beeswax like haze wax and a jojoba wax. lanolin, the animal 
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system wax like a spermaceti; An ozokerite. The waxes which use the fatty acid ester like the mineral system wax; 
montanoic acid ester wax like a ceresin and a PETORO lactam, and a caster wax as a principal component; a part or 
the all deoxidation-ized thing is mentioned in the fatty acid ester like deoxidation camauba wax. Furthermore, the 
saturation straight chain like a palmitic acid, stearin acid, a montanoic acid, or the long-chain alky! carboxylic acid 
that has a further long-chain alkyi group; Brassidic acid. Unsaturated fatty acid like an eleostearic acid and a 
BARINARIN acid; Stearyl alcohol. EIKO sill alcohol, behenyl alcohol, cull now BIRUARUKORU, Ceryl alcohol, melissyl 
alcohol, or polyhydric alcohol like a saturated alcohol; sorbitol like the long-chain alkyI alcohol which has a further 
long-chain alkyI group; A linolic acid amide, Oleic amide, the aliphatic series amide like a lauric-acid amide; 
Methylenebis octadecanamide. An ethylene VISCA pudding acid amide, an ethylene bis-lauric-acid amide, the 
saturated fatty acid bis-amide like hexa methylenebis octadecanamide; Ethylene bis-oleic amide. A hexa 
methylenebis oleic amide. N, and N -dioleoyi adipic-acid amide. The unsaturated fatty acid amides like an N and N'- 
dioleoyl sebacic-acid amide; Meta xylene bis-octadecanamide. The aromatic series system bis-amide like an N and 
N'-distearyl isophthalic acid amide; Calcium stearate, Lauric-acid calcium, zinc stearate. The fatty-acid metal salt 
like magnesium stearate ; (What is generally called metal soap) The partial esterification object; vegetable fat and oil 
of the fatty acid like the wax; behenic acid monoglyceride which made the aliphatic hydrocarbon system wax use and 
graft-ize the vinyl system monomer like styrene or an acrylic acid, and polyhydric alcohol The methyl ester 
compound which has the hydroxyl obtained is mentioned by hydrogenating. 

[0095] Under low voltage, Polyolefine which refined the low-molecular-weight by-product obtained as a wax used 
preferably at the time of the amount polyolefine polymerization of polyolefine; macromolecutes which carried out the 
radical polymerization of the olefin under high pressure: A Ziegler catalyst, Polyolefine which carried out the 
polymerization using the catalyst like a metatlocene catalyst; A radiation. Low-molecular-weight polyolefine which 
pyrolyzes the polyolefine; macromolecule polyolefine which carried out the polymerization using an electromagnetic 
wave or light, and is obtained; Paraffin wax. A micro crystallin wax, the Fischer Tropsch wax; The gin gold method, 
the hydronalium calling method and AGE — the synthetic wax which makes a monomer the compound of one 
synthetic hydrocarbon wax; carbon number compounded by law etc. — hydrocarbon system wax; which has a 
hydroxyl group or a functional group like a carboxyl group — mixture [ of a hydrocarbon system wax and the wax 
which has a functional group ]; — these waxes — a parent — carrying out — styrene — The wax which carried out 
graft denaturation of a maleate, acrylate, methacrylate. and the vinyl monomer like a maleic anhydride is mentioned. 
[0096] Moreover, what made molecular weight distribution Sharp for these waxes using a press sweating process, a 
solvent method, the recrystallizing method, the vacuum distillation method, the supercritical gas extraction method, 
or the ****** method, and the thing which removed a low-molecular-weight solid fatty acid, low-molecular-weight 
solid alcohol, a low-molecular^weight solid compound, and other impurities are also used preferably. 
[0097] In order to balance fixable and offset-proof nature, it is desirable that the melting point is 65-160 degrees C, 
as for the wax used for this invention, it is desirable that it is further 65-1 30 degrees C, and it is especially desirable 
that it is 70 degrees C - 120 degrees C. Blocking resistance falls, and if it exceeds 160 degrees C, it will be hard 
coming to be discovered of the offset-proof effectiveness at less than 65 degrees 0, 

[0098] As for these wax total contents, in the toner of this invention, it is effective for it to be used in 0.2 - 20 
mass section, and to use in 0.5 - 1 0 mass section preferably to the binding resin 1 00 mass section. Moreover, 
unless it has a bad influence, you may use together with other waxes. 

[0099] Let the melting point of a wax be the melting point of a wax with the temperature of the peak top of the 
maximum peak of the endoergic peak of the wax measured in DSC in this invention. In this invention, it is desirable 
to measure in the DSC measurement by the differential scanning calorimeter of a wax or a toner with the differential 
scanning calorimeter of the inner heat type input compensation mold of high degree of accuracy. For example, DSC- 
7 by PerkinElmer, Inc. can be used. 

[0100] A measuring method is ASTM. It carries out according to D 3418-82. After it carries out the temperature up 
of the DSC curve used for this invention once, it takes last hysteresis and making it lower in 10 degrees C of 
thermometries, min. and the range with a temperature of 0-200 degrees C. the DSC curve measured when carrying 
out a temperature up is used for it. 

[0101] A pigment or a color like well-known carbon black and a copper phthalocyanine etc. can be conventionally 
used for the toner of this invention as a charge of a coloring matter which can be added. 

[0102] As for the toner of this invention, it is desirable to add an electric charge control agent and to use it as a 
negative electrification nature toner. 

[0103] The metal complex of the monoazo color indicated by JP.41 -201 53.B, JP.42-27596.B. JP.44-6397.B, JP.45- 
26478,B. etc. as an example of a negative electric charge control agent, Dyes and pigments, such as the nitro humic 
acid furthermore indicated by JP,50-133838.A and its salt, or C.LI 4645, The salicylic acid indicated by JP,55- 
42752,B, JP,58-41 508.B, JP,58-7384,B, JP,59-7385,B, etc.. Styrene oligomer, chlorinated paraffin, etc. which 
introduced metal complexes of a naphthoic acid and a die carboxylic acid, such as Zn, aluminum. Co. Cr, Fe. and Zr. 
the sulfonated copper-phthalocyanine pigment, the nitro group, and the halogen can be mentioned. The basic 
organic-acid metal complex expressed with the azo system metal complex which is excellent in especially 
dispersibility and has effectiveness in reduction of the stability of image concentration or fogging, and which is 
expressed with a general formula (I), or a general formula (II) is desirable. 
[0104] 
[Formula 6] 
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5fc (I) : 



Ar-N = N-Ar 



\ 



Ar— N = N— Ar 



ne 



[sCif. MlififiiS^'lL^^feJIiSr^L. Cr, Co, Ni, Mn, Fe, T i Xli 

X, X' , YRXJ^Y' a-O-, -co-, -NH-^^cf^-NR- (Ri^j^ 

[0105] 
[Formula 7] 
^ (n) : 



O HgO 

(Arf ^(Ar) 

■ 11 

H2O O 



A® 



[sCp. MliiEffitp-L-^JRSra^L. Or, Co, Ni, Mn, Fe, Ti, Z 
r, Zn. Si, BXfiAlSr^b. ArfiTy— yvS, :^hnS, 

ixitry— /^ssr*u. z«— o— lev^fi — c—o— ^b. fir^-^ 



[0106] Among those, the azo system metal complex expressed with the above-mentioned formula (I) is more 
desirable, and the azo system iron complex which divides and is expressed with the following formula (III) whose 
central metal is Fe, or (IV) is the most desirable. 
[0107] 
[Formula 8] 
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5C (HI) : 




1 8(7>T/V:n^i/S, - b P P ^^'^^M^St* ^ X 2 

Y3 f^7K5^IS^, S<Dr^\^^j\y. ^mm2--l Sc^^TyU^^/i-, 

>'MT-^^U. Yi <!:: Y3 i^^^^orv>'Cfe^< . n^U^n' It 1 3 coS^ 
Y2 -S:I/Y4 JiTK^il^^XIt^ hoSSr^bv A® ^iT>'^:^^>A^ 

>^^L, t< (ir>''t::^5/^>r5*->^7 5~9 s^/uyoSr^-r^c ] 

[0108] 
[Formula 9] 

^ (IV) : 




[0109] Next, the example of the azo system iron complex shown by the above-mentioned formula (III) is shown 
below. 
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[0110] 

[Formula 10] 




[0111] 

[Formula 11] 
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[0112] 

[Formula 12] 
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T-7i^mmmt-^9i (6) 




[01 1 3] Moreover, the example of an electric charge control agent shown by the above-mentioned formula (I), (II), 

and (IV) Is shown below. 

[0114] 

[Formula 13] 
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rv'aii'oA^flt^t^^j (8) : 




[0115] 

[Formula 14] 
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T/VS-i'AffiflS'ft^iKJ (9) 



tBu 




tBu 



m$&^mt^¥} (10) 
o 



tBu 



o— c 
II 
o 



iBu 




tBu 



e 



^uj^mmt^m (1 1) 



tBu 



O |Bu 
tBu ^ 



e 



v?/V ^ J^^mt^^t (12) 



tBu 



[0116] 

[Formula 15] 

rymmsmt^m (i 3) : 




tOct 



tBu 




tBu 



NH4® (RV^ H® , 



tOct 



[01 1 7] Even when these metal complex compounds are independent, two or more sorts are combined and they can 
be used. 

[01 18] The amount of these electrification control agents used has per [ 0.1 ] binding resin 100 mass section from 
the point of the amount of electrifications of a toner - the 5.0 desirable mass sections. 
[01 19] On the other hand, there Is the following matter to control a toner to forward electric charge nature. 
[0120] The denaturatton object by Nigrosine, a fatty-acid metal salt, etc., tributyl benzyl ammonium- l-hydroxy-4- 
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naphth sulfonate, Quartemary ammonium salt, such as tetrabutylammonium tetrafluoroborate, And onium salts and 
these lake pigments, triphenylmethane dye. and these lake pigments (as a lake-ized agent), such as phosphonium 
salt which is these analogs A tungstic acid, a ^^^^ molybdic acid, a tungsten molybdic acid, A tannic acid, 
a lauric acid, a gallic acid, a fen^icyanide, ferrocyanide. etc.. The metal salt of a higher fatty acid; Dibutyltin oxide, 
dioctyl tin oxide. JIORUGANO tin oxide L such as dicyclohexyl tin oxide. ]; — JIORUGANO tin borate [, such as 
dibutyltin borate, dioctyl tin borate, and dicyclohexyl tin borate, ]; — these — independent — or two or more kinds 
can be combined and it can use. 

[0121] Moreover, to the toner of this invention, it is desirable that non-subtlety fine particles or hydrophobic 
inorganic pulverized coal is mixed. For example, it is desirable to add and use silica impalpable powder 
[01 22] Although both so-called wet silicas of the silica pulverized coal used for this invention manufactured from a 
dry type silica, water glass, etc. which are called the so-called dry process or the fumed silica generated by vapor 
phase oxidation of a silicon hatogenated compound are usable, there are few silanol groups in a front face and the 
interior, and the dry type silica without manufacture residue is more desirable. 

[0123] The silica pulverized coal furthermore used for this invention has that desirable by which hydrophobing 
processing is carried out. In order to carry out hydrophobing processing, it is given by processing chemically with 
silica pulverized coal, the organic silicon compound reacted or physisorbed. The approach of processing with the 
organic silicon coiinpound like silicone oil is mentioned after processing the dry type silica pulverized coal generated 
by vapor phase oxidation of a silicon halogenated compound by the silane coupling agent as a desirable approach, or 
at the same time it processes by the silane coupling agent. 

[0124] As a silane coupling agent used for hydrophobing processing For example, hexamethyldisilazane, a trimethyl 
silane. a trimethyl KURORU silane. Trimethylethoxysilane. a dimethyl dichloro silane. methyltrichlorosilan. An allyl 
compound dimethyl KURORU silane, an allyl compound phenyl dichloro silane. a benzyl dimethyl KURORU silane. 
Bromine methyl dimethyl KURORUSHIRAN, alpha-KURORU ethyl trichlorosilan. beta-KURORU ethyl trichlorosilan, 
KURORUMECHIRU dimethyl KURORUSHIRAN, The Tori ORGANO silane mercaptan. a trimethylsilyl mercaptan. Tori 
ORGANO silylacrylate, vinyl dimethyl acetoxysilane. Dimethyl ethoxy silane. dimethyldimethoxysilane. diphenyl 
diethoxysilane, hexa methyl disiloxane, 1 , 3-divinyl tetramethyl disiloxane, 1 , and 3-diphenyl tetramethyl disiloxane is 
mentioned. 

[0125] Silicone oil is mentioned as an organic silicon compound. That whose viscosity in 25 degrees 0 is about 
3x10-5 - 1x10-3m2/s as desirable silicone oil is used, for example, dimethyl silicone oil. methylphenyl silicone oil, 
alpha-methyl-styrene denaturation silicone oil. KURORU phenyl silicone oil, fluorine denaturation silicone oil, etc. are 
desirable. 

[01 26] The approach of silicone oil processing is good also by the approach of injecting silicone oil to the silica 
which may mix directly the silica pulverized coal and silicone oil which were processed by the silane coupling agent 
using mixers, such as a Henschel mixer, and serves as **-SU. Or after making a suitable solvent dissolve or 
distribute silicone oil, the silica pulverized coal of "M^-SU may be mixed, and a solvent may be removed and 
produced. 

[0127] In the toner in this invention, external additives other than silica pulverized coal may be added if needed. 
[01 28] For example, it is the resin particle and non-subtlety particle which commit an electrification adjuvant, a 
conductive grant agent, a fluid grant agent, a caking inhibitor, the release agent at the time of hot calender roll fixing, 
lubricant, an abrasive material, etc. 

[0129] For example, polyvinylidene fluoride is desirable also in Teflon, zinc stearate, and the lubricant like 
polyvinylidene fluoride. Or strontium titanate is desirable also in abrasive materials, such as cerium oxide, silicon 
carbide, and strontium titanate. Or a hydrophobic thing is especially desirable also in fluid grant agents, such as 
titanium oxide and an aluminum oxide, for example, the white particle and black particle of conductive grant agents, 
such as a caking inhibitor or carbon black, a zinc oxide, antimony oxide, and tin oxide, and reversed polarity — as a 
development disposition top agent — for small quantity — things are also made. 

[0130] The non-subtlety fine particles or hydrophobic inorganic pulverized coal mixed with a toner is good to carry 
out 0.1-5 mass section (preferably 0.1-3 mass section) use to the toner 100 mass section. 
[0131] In order to produce the toner concerning this invention, after mixing enough a toner component which was 
mentioned above with the mixer of a ball mill and others, May use the heat kneading machine like a hot calender roll, 
a kneader. and an extruder, and it kneads. The method of obtaining a toner by mechanical grinding and classification 
is desirable after cooling solidification. After mixing a predetermined ingredient to the monomer which should 
constitute binding resin in others and considering as emulsification suspension In the so-called microcapsule toner 
which consists of the polymerization toner manufacturing method which is made to carry out a polymerization and 
obtains a toner or core material, and shell material Core material or shell material. Or after distributing a component 
in the approach of making these both containing a predetermined ingredient, and the solution in binding resin, the 
approach of obtaining a toner by spray drying etc. is applicable. Furthermore, a desired additive can be enough mixed 
with mixers, such as a Henschel mixer, if needed, and the toner concerning this invention can be manufactured. 
[0132] As a mixer, for example, a Henschel mixer (Mitsui Mining Co.. Ltd. make); super mixer (Kawata Mfg. make); 
RIBOKON (Okawara Mfg. Co.. Ltd. make); NAUTA mixer. A turbulizer, a SAIKURO mix (Hosokawa Micron CORP. 
make); spiral pin mixer (product made from Pacific Ocean machine Co.); A rhe DIGE mixer (pine baud company 
make) is mentioned. As a kneading machine, it is begun to carry out KRC kneader (Kurimoto. Ltd. make); Bus KO 
kneader (product made from Buss);TEM die pressing, and is an opportunity (Toshiba Machine Co.. Ltd. make);TEX 2 
shaft kneading machine (Japan Steel Works. Ltd. make) ;P CM kneading machine (the Ikegai place company make); 
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[ 3 roll mills, a mixing roll mill, ] kneader (Inoue factory company make); — knee DEKKUSU(Mitsui Mining Co.. Ltd. 
make); — MS type pressurized kneader and a NIDARUDA (Moriyama factory company make); Banbury mixer (Kobe 
Steel. Ltd. make) are mentioned. As a grinder, a counter jet mill, micron jet an INOMAIZA (Hosokawa Micron CORP. 
make);IDS mold mill, and a PJM Jet pulverizer (Japanese pneumatic industrial company make); cross jet mill 
(Kurimoto. Ltd. make); Ur Max (Nisso Engineering Co., Ltd. make);SK Jet Ore Mill (Seishin Enterprise make); KURIPU 
TRON (Kawasaki Heavy Industries, Ltd. make); turbo mill (turbo industrial company make) are mentioned. As a 
classifier, a KURASSHIRU, Micron Classy fire, and SUPEDIKKU Classy fire (Seishin Enterprise make); turbo 
KURASSHI fire (Nissin engineering company make); micron separator, turbo flex time (ATP), TSP separator 
(Hosokawa Micron CORP. make); elbow jet (Nittetsu Mining Co.. Ltd. make), and dispersion separator (Japanese 
pneumatic industrial company make);YM micro cut (the Yasukawa business-affairs company make) is mentioned, as 
the sieve equipment used in order to screen coarse grain etc. — an ultrasonic (Koei Sangyo CO., LTD. make); 
REZONA sheave and a gyroscope shifter (TOKUJU woods); BAIBURA sonic system (Dalton Corp. make) — a; 
SONIKURIN (Sintokogio. Ltd. make); turbo screener (turbo industrial company make); micro shifter (Makino industrial 
company make); circular oscillating sieve etc. is mentioned. 
[0133] 

[Example] Although the fundamental configuration and the fundamental special feature of this invention were 
described above, based on an example, this invention is explained concretely below. However, the mode of operation 
of this invention is not limited at all by this. Number of copies in an example is the mass section. 
[0134] After nitrogen fully permutes the inside of a container, supplying and agitating the xylene 300 section in a 
<example of manufacture of low molecular weight constituent (B-1)> 4 opening flask, a temperature up is carried out 
and it is made to flow back. 

[0135] Under this reflux, after the mixed liquor of the styrene 75 section, the acrylic-acid-n-butyl 25 section, and 
the G tert-butyl peroxide (initiator 1)2 section was dropped over 4 hours, it held for 2 hours, the polymerization 
was completed, and the low-moleculai^weight polymer solution (B-1) was obtained. 

[01 36] The polymerization was performed for the <example of manufacture of low molecular weight constituent (B- 

2) > styrene 80 section, the acrylic-acid-n-butyl 20 section, and an initiator 1 like the example of manufacture of the 
**** low molecular weight constituent B-1 for the 2.5 sections, and the low-molecular-weight polymer solution B-2 

was obtained. 

[0137] The polymerization was performed for the <example of manufacture of low molecular weight constituent (B- 

3) > styrene 78 section, the acrylic-acid-n-butyl 22 section, and an initiator 1 like the example of manufacture of the 

low molecular weight constituent B-1 for 2 sections, and the low-molecular-weight polymer solution B-3 was 
obtained. 

[01 38] The polymerization was performed for the <example of manufacture of low molecular weight constituent (B- 

4) > styrene 60 section, the acrylic-acid-n-butyl 40 section, and an initiator 1 like the example of manufacture of the 
**** low molecular weight constituent B-1 for the 1.5 sections, and the low-molecular-weight polymer solution B-4 
was obtained 

[0139] The polymerization was performed for the <example of manufacture of low molecular weight constituent (B- 

5) > styrene 75 section, the acrylic-acid-n-butyl 20 section, the maleic-acid monobutyl 5 sections, and an initiator 1 
like the example of manufacture of the low molecular weight constituent B-1 for the 2.5 sections, and the low- 
molecular-weight polymer solution B-5 was obtained. 

[0140] The polymerization was performed for the <example of manufacture of low molecular weight constituent (B- 

6) > styrene 80 section, the acrylic-acid-n-butyl 20 section, and an initiator 1 like the example of manufacture of the 
**** low molecular weight constituent B-1 for 2 sections, and the low-molecular-weight polymer solution B-6 was 
obtained. 

[0141] After nitrogen fully permutes the inside of a container, supplying and agitating the xylene 300 section in a 
<example of manufacture of amount component of macromolecules (A-1)> 4 opening flask, a temperature up is 
carried out and it is made to flow back. 

[0142] Under this reflux, after the mixed liquor of the styrene 70 section, acrylic-acid-n-butyl 25 section, maleic- 
acid monobutyl 5 sections and 2. and 2-screw (4 and 4-Q tert-butylperoxycyclohexyl) propane (initiator 2; half-life 
1 0 hour temperature: 92 degrees C) 1 section was dropped over 4 hours, it held for 2 hours, the polymerization was 
completed, and the amount component (A-1) solution of macromolecules was obtained. 

[0143] for 1 sections and the amount component (A-2) solution of giant molecules were obtained for the 
styrene 70 section, the acrylic-acid-n-butyl 27 section, the maleic-acid monobutyl 3 sections, and an initiator 2 like 
the example of manufacture of the amount component of <example of manufacture of amount component of giant 
molecules (A-2)> giant molecules (A-1). 

[0144] **** for 1 sections and the amount component (A-3) solution of giant molecules were obtained for the 
styrene 72 section, the acrylic-acid-n-butyl 23 section, the acrylic-acid 5 section, and an initiator 2 like the 
example of manufacture of the amount component of <example of manufacture of amount component of giant 
molecules (A-3)> giant molecules (A-1). 

[0145] for 1 sections and the amount component (A-4) solution of giant molecules were obtained for the 
styrene 70 section, the acrylic-acid-n-butyl 27 section, the methacrylic-acid 3 section, and an initiator 2 like the 
example of manufacture of the amount component of <example of manufacture of amount component of giant 
molecules (A-4)> giant molecules (A-1). 

[01 46] for 1 sections and the amount component (A-5) solution of giant molecules were obtained for the 



[JP. 2001-188383, A] 



19/26 ^— v 



styrene 75 section, the acrylic-acid-n-butyl 25 section, and an initiator 2 like the example of manufacture of the 
amount component of <example of manufacture of amount component of giant molecules (A-5)> giant molecules (A- 
1). 

[0147] for 1 sections and the amount component (A-6) solution of giant molecules were obtained for the 
styrene 65 section/ the acrylic-acid-n-butyl 25 section, the maleic-acid monobutyl 10 sections, and an initiator 2 
like the example of manufacture of the amount component of <example of manufacture of amount component of 
giant molecules (A-6)> giant molecules (A-1). 

[0148] **** for 1 sections and the amount component (A-7) solution of giant molecules were obtained for the 
styrene 70 section, the acrylic-acid-n-butyl 27 section, the acrylic-acid 3 section, and an initiator 2 like the 
example of manufacture of the amount component of <example of manufacture of amount component of giant 
molecules (A-7)> giant molecules (A-1). 

[0149] After supplying the degassed water 180 section and the 2 mass % water-solution 20 section of polyvinyl 
alcohol in a <example of manufacture of amount component of giant molecules (A-8)> 4 opening flask, the mixed 
liquor which mixed the styrene 70 section, the acrylic-acid-n-butyl 25 section, the maleic-acid monobutyl 5 
sections, the divinylbenzene 0.005 section, and an initiator 2 in the 0.1 sections was added and agitated, and it 
considered as suspension. 

[0150] After nitrogen fully permuted the inside of a flask, the temperature up was carried out to 85 degrees C, and 
the polymerization was started After holding to this temperature for 24 hours, the benzoyl peroxide (half^life 10 
hour temperature: 72 degrees C) 0.1 section was added. It held for further 12 hours and the polymerization was 
completed. Then, this amount polymer of macromolecutes was carried out the exception, it rinsed and dried and 
the amount component of macromolecutes (A-8) was obtained. 

[0151] **** for 1 sections and the amount component of giant molecules (A-9) were obtained for the styrene 70 
section, the acrylic-acid-n-butyl 26 section, the maleic-acid monobutyl 4 sections, the divinylbenzene 0.005 
section, and an initiator 2 like the example of manufacture of the amount component of <example of manufacture of 
amount component of giant molecules (A-9)> giant molecules (A-8). 

[0152] Into a <manufacture of carboxyl group content vinyl resin (C-1)> 4 opening flask, the temperature up of the 
xylene solution 200 section (an equivalent for the low molecular weight constituent 50 section) of the above- 
mentioned low molecular weight constituent (B-1) is supplied and carried out, and it agitates under reflux. On the 
other hand, the amount component (A-1) solution of macromolecules 200 above-mentioned section (an equivalent 
for the amount component of macromolecules 50 section) is supplied, and is made to flow back in another container. 
After mixing the above-mentioned low molecular weight constituent (B-1) solution and the amount component (A-1) 
solution of macromolecules under reflux, the organic solvent was distilled off. the obtained resin was ground after 
cooling and solidification, and carboxyl group content vinyl resin (C-1) was obtained. Results, such as the molecular 
weight distribution and the acid number, are shown in Table 1. 

[0153] The amount component solution of <example of manufacture of carboxyl group content vinyl resin (C-2-10)> 
macromolecules. and the amount component polymer of macromolecules (A-2-9) and a low molecular weight 
constituent solution (8-2-6) were combined as shown in Table 1, and carboxyl group content vinyl resin (C-2-10) 
was obtained like the example of manufacture of carboxyl group content vinyl resin (C-1). Results, such as the 
molecular weight distribution and the acid number, are shown in Table 1 . 

[0154] The peak [ in / for the styrene 70 section, the acrylic-acid-n-butyl 20 section, the maleic-acid monobutyl 10 
sections, the divinylbenzene 0.005 section, and an initiator 1 / for 1 sections and a molecular weight 
distribution ] obtained one carboxyl group content vinyl resin (C-1 1) like the example of manufacture of the amount 
component of <example of manufacture of carboxyl group content vinyl resin (C-1 1)> giant molecules (A-1). 
Results, such as the molecular weight distribution and the acid number, are shown in Table 1 . 
[0155] After nitrogen fully permutes the inside of a container, supplying and agitating the xylene 300 section in a 
<example of manufacture of glycidyl group content vinyl resin (D-1)> 4 opening flask, a temperature up is carried 
out and it is made to flow back. 

[0156] After the mixed liquor of the styrene 75 section, the acrylic-acid-n-butyl 18 section, the glycidyl 
methacrylate 7 section, and the G tert-butyl peroxide 2 section was dropped over 4 hours under this reflux, it held 
for 2 hours, the polymerization was completed, and distillation distilling off of the solvent was carried out under 
reduced pressure. Thus, glycidyl group content vinyl resin (D-1) was obtained. 

[0157] for 3 sections and glycidyl group content vinyl resin (D-2) were obtained for the styrene 75 section, the 

acrylic-acid-n-butyl 21 section, the glycidyl methacrylate 4 section, and an initiator 1 like the example of 

manufacture of <example of manufacture of glycidyl group content vinyl resin (D-2)> glycidyl group content vinyl 

resin (D-1). The result of the molecular weight distribution and epoxy value is shown in Table 2. 

[0158] **** for the 1.5 sections and glycidyl group content vinyl resin (D-3) were obtained for the styrene 75 

section, the acrylic-acid-n-butyl 1 8 section, the glycidyl methacrylate 7 section, and an initiator 1 like the example 

of manufacture of <example of manufacture of glycidyl group content vinyl resin (D-3)> glycidyl group content vinyl 

resin (D-1). The result of the molecular weight distribution and epoxy value is shown in Table 2. 

[01 59] for the 0.5 sections and glycidyl group content vinyl resin (D-4) were obtained for the styrene 75 

section, the acrylic-acid-n-butyl 20 section, the glycidyl methacrylate 5 section, and an initiator 1 like the example 

of manufacture of <example of manufacture of glycidyl group content vinyl resin (D-4)> glycidyl group content vinyl 

resin (D-1). The result of the molecular weight distribution and epoxy value is shown in Table 2. 

[01 60] **** for 2 sections and glycidyl group content vinyl resin (D-5) were obtained for the styrene 70 section, the 
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acrylic-acid-n-butyl 15 section, the glycidyl methacrylate 15 section, and an initiator 1 like the example of 
manufacture of <example of manufacture of glycidyl group content vinyl resin (D-5)> glycidyl group content vinyl 
resin (D-1). The result of the molecular weight distribution and epoxy value is shown in Table 2. 
[0161] The wax used in the <wax> example is a thing as shown in Table 3. 

[01 62] The <example of manufacture of magnetic-oxide-of-iron particle> magnetic-oxide-of-iron particle made 
magnetite particles generate, having added the salt of the element which exists in the interior to the magnetite 
generate time, and adjusting pH to it, and obtained the magnetic-oxide-of-iron particles 1-5 shown in Table 4. The 
magnetic-oxide-of-iron particle 2 added phosphate, the magnetic-oxide-of-iron particle 4 added magnesium salt for 
silicate, and the magnetic-oxide-of-iron particles 1 and 3 generated magnetite particles. Magnetite particles were 
made to generate without adding especially a salt, the zirconium salt was added after that. pH acUustment was 
carried out, the zirconia was deposited on the magnetite-particles front face, and the magnetic-oxide-of-iron 
particle 5 was obtained. 

[0163] The glycidyl group content vinyl resin 7 section (equivalent to 2.5 mols at a glycidyl group compounding ratio) 
obtained in the carboxy group content vinyl resin 93 section and the example D-3 of manufacture which were 
acquired in the example C-1 of [example 1] manufacture was kneaded at 180 degrees C after mixing with the 
Henschel mixer at the 2 shaft kneading extruder, cooling grinding was carried out. and binding resin 1 was obtained. 
[0164] 

- The above-mentioned binding resin 1 The 100 sections - magnetic-oxide-of-iron particle 1 The 90 sections - wax 
e The four sections - azb system iron complex compound A The two sections [0165] After front-mixing the above- 
mentioned ingredient with a Henschel mixer, melting kneading was carried out with the 2 shaft kneading extruder set 
as 1 30 degrees C. 

[01 66] After cooling the obtained kneading object and carrying out coarse grinding by the cutter mill, with the 
pulverizer using a jet stream, it ground, the obtained pulverizing powder was classified using the hype rfractio nation 
classifier using the Coanda effect, and the toner particle with a weighted mean particle size of 6.5 micrometers was 
obtained. To the toner particle 1 00 section, methanol WETTA kinky thread tee 80% which carried out hydrophobing 
processing by hexamethyldisilazane 1 5 mass % and dimethyl silicone 1 5 mass %. the hydrophobic silica pulverized 
coal 1.2 section of 120m2/[ of BET specific surface areas ] g and the strontium titanate 1.0 section were ^^^^ 
(ed) outside, and negative electrification nature toner No.1 was prepared. 
[0167] A toner internal formula and a physical-properties value are described in Table 5. 

[0168] The commercial LBP printer (LBP-930, Canon, Inc. make) was converted into one 1.5 times the print speed 
of this for this toner No.1. and the print trial of 10.005 omasums was performed in the environment of 15 degrees C 
and 10%RH. and 30 degrees C and the environment of 80%RH. Furthermore, this fixing assembly of LBP-930 for 
which the hot calender roll fixing assembly is used was taken but to the exterior, it operated also out of the printer, 
a setup of fixing roller temperature to arbitration was enabled, and evaluation of fixable and offset-proof nature was 
performed using the external fixing assembly which converted process speed so that it might become 235 mm/sec. 
Moreover the fixing assembly of the LBP printer (LBP-430, Canon, Inc. make) of marketing which is using the 
anchorage device which consists of a pressurization member which sticks record material on a heating object 
through a film was taken out to the exterior, it operated also out of the printer, a setup of fixing film temperature to 
arbitration was enabled, and evaluation of fixable and offset-proof nature was performed using the external fixing 
assembly which converted process speed so that it might become 140 mm/sec. The evaluation result is shown in 
Table 6 thru/or 8. 

[0169] "Fixable " applied the load of through and 50 g/cm2 to the fixing assembly which carried out temperature 
control of two kinds of images, solid black and a halftone, to 1 50 degrees C. carried out rubbing of the fixing image in 
SHIRUBON paper, and evaluated it by the decreasing rate (%) of the image concentration in rubbing order. Moreover, 
the decreasing rate (%) of image concentration before and after stick a polyester tape on the fixing assembly which 
carried out temperature control of the image of solid black to 1 80 degrees C on through and its fixing image, 
applying the load of 50 g/cm2 similarly from it, carrying out rubbing in SHIRUBON paper, removing a tape after that 
and removing a tape estimated "fixable [ by tape stripping ]." About "bending fixable", it lets the image of solid 
black pass first to the fixing assembly which carried out temperature control to 1 70 degrees C. And in order to bend 
the fixing image to a lengthwise direction and to put a fixed pressure, it lets it pass to the fixing assembly of the 
room temperature condition which temperature control has not required. Next, it lets it pass to the fixing assembly 
which bends a fixing image in an aperture longitudinal direction once, and temperature control has not required 
similarly. And the load of 50 g/cm2 was applied to the part which the length on a fixing image and a horizontal fold 
intersected, rubbing was carried out in SHIRUBON paper, and the decreasing rate (%) of the image concentration in 
rubbing order estimated. 
[0170] (Valuation basis) 

O More than less than [ :10% ] ♦*:10%, more than less than [ 20% ] x:20%[0171] "Offset-proof nature" printed out 
the sample image of about 5% of image side moments, and evaluated it by extent of the dirt on the image of 3000 
sheets after. 
[01 72] (Valuation basis) 

O rfitness *^ : dirt generating which influences the extent x:image which becomes dirty slightly [0173] "Image 
concentration" used the SPI filter with the Macbeth densimeter (made in Macbeth), performed reflection density 
measurement, and measured the image of 5mm angle. "Fogging" was performed using the reflection density meter 
(RIFUREKUTO meter model TC-6DS Tokyo Denshoku Co.. Ltd. make), set reflective average concentration of the 
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imprint material before Ds and image formation to Dr for the white section reflection density worst value after image 
formation, and evaluated fogging by making Ds-Dr into the amount of fogging. Fogging control has a good direction 
with few numeric values. As evaluation of ''image quality". 100 isolated dot image formation is carried out, and 
whether how many of 100 pieces were able to be expressed estimates. The direction with many dot reappearance 
can call it high definition. 

[0174] These evaluations were performed the first stage, after carrying out day neglect 15000-sheet outside the 
plane [ o'clock and outside the plane ]. 

[0175] Toner No.2-10 were produced like the example 1 by the formula of a publication to the [examples 2-10] table 
5. However, about toner No.4. it did not carry out kneading beforehand carboxyl group content vinyl resin and 
glycidyl group content vinyl resin, but it performed pre-mixing to other raw materials and coincidence, and kneaded 
at 1 50 degrees C. Thus, the acquired physical-properties value is shown in Table 5. and the result of having carried 
out the same trial is shown in Table 6 thru/or 8. 

[0176] By formula given in the [examples 1-7 of comparison] table 5, toner No.1 1-15 are produced like an example 
1. and the result of having carried out the same trial is shown in Table 6 thru/or 8. 
[0177] 
[Table 1] 





C-1 


C-2 


C-3 


C-4 


C-5 


C-6 


C-7 


C-8 


C-9 


C-10 


C-11 




A-1 


A-1 


A-2 


A-3 


A-4 


A-5 


A-6 


A-7 


A-8 


A-9 






B-1 


B-1 


B-2 


B-3 


B-1 


B-3 


B-3 


B-4 


B-5 


B-6 






50/50 


35/65 


40/60 


30/70 


40/60 


30/70 


30/70 


40/60 


30/70 


28/72 




PlMw 


10000 


10000 


20000 


12000 


9800 


7000 


7000 


3500 


14000 


18000 


32000 


P2Mw 


300000 


300000 


150000 


350000 


200000 


500000 


400000 


80000 


300000 


800000 












^L. 






0.95 


0.67 


0.4 


0.7 


0.2 


0 


4.6 


0.2 


2.3 


2.2 


10 




57.0 


55.9 


56.7 


57.2 


55.7 


57.0 


57.2 


55.7 


59.0 


59.1 


58.1 



[01 78] 
[Table 2] 





D- 1 


D- 2 


D- 3 


D- 4 


D- 5 


Mw 


20200 


61400 


10000 


1600 


16000 




0.8 


0.2 


0.6 


O.S 


1.6 



[0179] 
[Table 3] 

9 y^:^ 













140 






127 


V yi^ 7^ c 




76 




y H V v--^— h c» Zfi^zi. rjf y. 


101 




ittiRryl' 3 —/I- 57 y ^ X 


100 



[0180] 
[Table 4] 
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B/A 


il» 




mm 


1.5 


55 


0.93 


m{±mit&^u^ 2 


m 0.5 


22 


0.86 






8.2 


77 


0.93 






1.6 


27 


0.86 






1.0 


100 


0.87 



[0181] 
[Table 5] 







^-2 


11-3 


5^-4 


^-5 


11-6 


11-7 


1^-8 


^-9 


1^-10 




i±-2 


H:-3 


W:-"4 




tk-6 


it-7 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


13 


14 


15 




C-1 


C-2 


C-3 


C-1 


C-2 


C-3 


C-1 


C-3 


C-4 


C-6 


C-1 


C-7 


C-8 


C-9 


C-10 


c-u 


C-6 




D-3 


D-1 


D-5 


D-1 


D-3 


D-1 


D-1 


D-1 


D-4 


D-2 




D-4 


D-5 


D-1 


D-4 


D-3 


D-2 




93/7 


95/5 


99/1 


91/9 


94/6 


97/3 


90/10 


99.&a6 


90/10 


99.40.6 


100/0 


75/25 


99/1 


76/25 


70/30 


60/40 


90/10 




2.5 


3.3 


2 1 


4.2 


3.0 


3.4 


4.7 


0.57 


2.4 


2 5 




0.94 


4.2 


5.0 


2.3 


1.3 






A 


A 


B 


A 


C 


C 


B 


A 


A 


C 


c 


B 


A 


B 


B 


A 


A 




e 


d 


a 


c 


d 


e 


b 


a 


e 


b 


d 


b 


a 


e 


b 


d 


e 




1 


3 


1 


4 


2 


3 


2 


3 


1 


3 


5 


4 


2 


5 


1 


4 


5 


y^^iF 1 


WIS 


1.3:^ 


\.h7S 


1.2:^ 


1.2:? 


2.0:5- 


1.3:^ 


1.9 


1,3^ 


\JS 


1:5- 


9000 


3700 


1.7:5- 


1.7:^ 


3.3 


9000 




32 IS 


30.5:^ 


L7 IS 


31 :5" 


32 :^ 


16:3? 


29 


16 1^ 


33 IS 


\S7S 


30 


42 ^ 


8.2 


33 


80:^ 




49:^ 




34% 


20% 


28% 


31% 


26% 


32% 


32% 


38% 


25% 


30% 


50% 


26% 


38% 


27% 


25% 


40% 


28% 




58.7 


57.9 


58.4 


57.9 


58.1 


57.2 


58.5 


56.9 


58.1 


57.3 


67.2 


57.3 


56.0 


60 8 


58.7 


58.9 


58-3 




20% 


8% 


10% 


17% 


12% 


ie% 


35% 


6% 


18% 


22% 


0% 


3% 


20% 


51% 


16% 


56% 


2% 



[0182] 

[Formula 16] 




[0183] 

[Formula 17] 
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[0184] 

[Formula 18] 




[0185] 
[Table 6] 
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iSfflSfflT (SO'C. 8 0%RH) icint^^\-i—<r>mmmm 







15000.tfc^^^ 






i)7'9 




mm 


i)7'D 




mm 






mmmi 


1.49 


0.5 


100 


1.48 


0.7 


99 


1.48 


0.7 


99 


mmm2 


1,48 


0.7 


99 


1.47 


1.0 


98 


1.46 


1.0 


98 




1.48 


0.8 


99 


1.48 


1.1 


98 


1.47 


1.1 


98 


m^m4 


1.46 


0.8 


97 


1.44 


0.9 


96 


1.43 


0.9 


96 




1.47 


0.7 


97 


1.46 


1.0 


96 


1.45 


0.9 


96 




1.48 


0.5 


99 


1.47 


0.9 


98 


1.46 


0.8 


98 




1.45 


1.0 


98 


1.42 


1.1 


96 


1.41 


1.0 


96 




1.49 


0.6 


100 


1.48 


0.9 


99 


1.48 


0.8 


99 


mmm9 


1.42 


0.9 


96 


1.41 


1.1 


95 


1.40 


1.0 


96 


mmm lo 


1.43 


1.1 


. 95 


1.41 


1.2 


94 


1.40 


1.1 


94 


immi 


1.42 


0.9 


95 


1.40 


1.1 


94 


1.39 


1.0 


94 


imm2 


1.43 


0.4 


96 


1.42 


0.7 


94 


1.41 


0.7 


94 




1.33 


1.2 


93 


1.32 


1.5 


90 


1.29 


1.4 


90 


imm4 


1.35 


0.8 


98 


1.30 


1.1 


95 


1.27 


. 1.1 


94 




1.41 


0,9 


97 


1.40 


1.2 


95 


1.38 


1.1 


95 




1.39 


0.7 


94 


1.38 


0.9 


93 


1.37 


0.8 


93 




1.43 


0.5 


95 


1.41 


0.8 


94 


1.40 


0.8 


94 



[0186] 
[Table 7] 
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esafifcfflT (is-c, io%RH) i:.^»h^h-f-nwmism 







15000 ^fcffi-^^ 




mm 






mm 




MM 


mm 








1.47 


0.9 


100 


1.47 


1.1 


99 


1.47 


1.0 


99 




1.47 


1.0 


99 


1.46 


1.2 


99 


1.46 


1.1 


98 




1.45 


1.1 


98 


1.45 


1.3 


98 


1.44 


1.2 


98 




1.44 


1.1 


97 


1.43 


1.2 


96 


1.43 


1.2 


95 




1.46 


1.1 


97 


1.44 


1.5 


95 


1.44 


1.4 


95 


m^me 


1.46 


0.8 


100 


1.44 


1.4 


98 


1.43 


1.3 


96 




1.44 


1.3 


96 


1.42 


1.7 


95 


1.42 


1.6 


94 


m^ms 


1.44 


1.0 


97 


1.44 


1.1 


97 


1.44 


1.0 


97 




1.43 


1.4 


97 


1.41 


1.8 


95 


1.41 


1.7 


95 




1.42 


1.3 


96 


1.40 


1.7 


96 


1.40 


1.6 


96 


immx 


1.42 


1.3 


95 


1.40 


1.5 


94 • 


140 


1.5 


94 


fmm2 


1.40 


1.2 


94 


1.39 


1.6 


93 


1.38 


1.5 


93 




1.35 


2.1 


92 


1.34 


3.0 


91 


1.34 


3.0 


90 




1.37 


2.2 


91 


1.35 


3.8 


87 


1.32 


3.6 


85 




1.41 


1.5 


95 


1.40 


1.9 


94 


1.39 


1.8 


9S 




1.43 


1.4 


93 


1.42 


1.8 


92 


1.40 


1.8 


- 91 




1.42 


1.7 


94 


.1.41 


2.0 


94 


1.40 


1.9 


93 



[0187] 
[Table 8] 

















o/o 


O/o 


o/o 


O/O 


o/o 


mmm2 


o/o 


o/o 


o/o 


o/o 


A/O 




O/A 


A/A 


O/A 


O/O 


o/o - 


mmm4 


O/A 


O/^A 


o/o 


o/o 


A/O 




O/O 


O/O 


o/o 


o/o 


A/O 




O/O 


O/O 


o/o 


o/o 


A/O 




O/A 


O/A 


O/A 


O/A 


O/O 


mmms 


OXA 


OX A 


A/A 


o/a 


A/O 




O/C^ 


A/ZA 


O/A 


o/o 


O/O 


mi^m 10 


O/O 


O/O 


o/o 


O/A 


O/O 




A/x 


X/' X 


x/x 


x/x 


x/x 




A/^A 


A//X 


x/x 


A/X 


X/A 




A/O 


A/A 


A/O 


A/A 


X/X 




A/O 


X/^A 


. A/A 


x/x 


o/o 




O/A 


x/x 


A/A 


A/X 


O/A 




A/O 


x/x 


A/"0 


x/A 


o/o 




A/O 


A/O 


A/O 


x/x 


x/x 



[0188] 

[Effect of the Invention] According to this invention, even if are not concerned with the configuration of a fixing 
assembly, but low-temperature fixing is possible, it excels in offset-proof nature, and an image defect does not arise 
in the passage of time or neglect but it uses it under damp with the toner which has binding resin of the above- 
mentioned configuration, and it uses it under highly humid, it is stabilized and high image quality can be acquired. 
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63-217362 ^-<i:>«2^U?«rffiBS 63-21736 

10 0 17] 63-214760 -^r^i^^, iRpgaBg 

63-217362 ^^«&t54*BaBg 6 3-2 1 7 3 6 

3-^^^-ef^. ^5>T-atK5^^S0 2i¥ic55^7i-tifc5)^ 
[00 18] y.t'^x^t^t^h. ^^^H(r)^mm^m\^^tLm 

[0 0 19] 1 8 9 0-^^^. flfM 

¥6-222612 9-319140-^ 
<^n. 4*PB¥1 0-8 7 8 3 7#4^«. 4#§a¥l 0-9 

0 9 4 3 ^<i:>«(c:{i. ti/i^^^^'i^/vm^-^mmt y 

[0 0 2 0] ::iXb<7^^lSFi»:^7-fes/ hti.!:H>^t3:y 
[0 0 2 1 1 

[0 0 2 2J :^mm(OB^\t. ^^^(Dmmzmiz^ib 

[0 0 2 3] 



lmgKOH/g-efc9, iSh^— iZJT' h^t Kc^'^ 
(THF) "5r^$>cc)^/Uy<— V-iJ^ o-^ hi/ 
(GPC) \zi:^mi'^^i^^^-Tm»mc:H\^^ 
"C. 5)'^fi4, 000 — 30, 0 0 0lC/J^/j:< ^'{>— O 
coe— iJ7^;ffL. $ e>i^5>^fil 0 0. 0 0 0 — 50 
0, O 0 0(w/i>/i< ^ ^— ocotf*— ^5^fc^l'^^t^/3/W^ 
^^^Sl O 0, 0 0 0£l±<D\i^-^mm^± 
flcOlf-:5^®SJiC»U-C5-'4 0%COS«-&T-*>»?. h-:^ 

[0 0 2 4] 

pftfffijdSo. 1-^1 mgKOH/g-C*>l9, ©GPCtCj: 

r)m'^^^^^^:&^^\CiS\^^X. ^^^4, 00 0- 
3 0, 0 0 0(O/i< <i: o(De->5^^WL.> * b(C 
5^^3:1 0 0, 0 0 0 — 5 0 0, 0 0 0 lc/>/<c< i: fc— 
ocoh*— ^fo5V^(lv/3/^y'-^*L, 5>^-fil0 0, 

0 0 0!^±<D\f—i>mmt^±i^(r)\i''—^mm\^Mi^x5 

-4 0%cOgiJ^-rfet3. ®THF:^^5>^5-5 O^gfi 

10 0 2 5] ^siPj^^'iT^jfe-^Wjggi-i. v^v^/i^S^W 

[002 6] rnii. ;^/l-3K^v'/l-S-&Wl^:=^/^'«»5iO 
ggffi^O. 1 — lmgKOH/g{:i^g|-r^^^-C. 

m^^^mf{^ny^x^<fs:h, ^ h\c^m{^b-m'^y 
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10 0 2 71 ^hkC, ^IJv'v'yPat Uri --4^>'l-* 

[0 0 2 8] ^tc. mmmm^<om^y})i^^j'/i^&tm 

m^O. l-lnigKOH/g{c-r^C:i:^1#m<!: 

[0030] :^^m(o^v i^i^/um^^^^/^mmit^ 

1 . 5-3 ^Ji^^r^-r^^}^^^ y Vv^/i-^-^W 

[00 3 1] i/y v^v^/ustj^ 1 ^/^*i?g<D4&^. i^mm 

mmmc^ ^ ^ r ^ s c i: ^^^-c # < ^ 
n(D^-'it'^^mo:>m!K^'&m^^mt^mx < - 

[0 0 3 2] 0^6?, ±M\cmm\^tcf^mmm^ (0:^7/1^ 



[0 0 3 3] -Mfz. ^«:55imgKOH/gi:t) t>:^t 

'^^m^i^^^o ^ffi;65imgKOH/gJ:'9 t 

llU<?fc^e ^W^o. 1 mgKOH/g^SSO^ 

[0 0 3 4] *5liq{c4b*v^X. SS^Wjlic^JSffitiiUTO 

[0 0 3 5] <mm<Dmm>m^mm^ ] is k-o 
0 7 0 izm-r^. 

1) *g^i&j!go}f&^p«po. 5-2. 0 (g) ^mni^. 
f^mmmcom^^ (g) t-r^. 

2) 300 (ml) CQlf— (C«)^S:A*X. h>?V:=.>' 
/rciJry-^/U (4/1) C0jm-&lffil5 0 (ml) *JtlPx: 

3) 0. iS;£coKOHco;^i5^y— /uj^^ffiv>r. m 
i^mm:&^mi^m\^^xm^^^ m^^. Mmm^^^ 
^^m<7:>miiLmm^^mAT-4 o o (w i n w o r 

kstation)<tABP-41 OfllSbtT^ U:y 

m\^^x(Di^mm^mmx^ > 

4) :z(Dm<DKOHf^m(ommMs (mo ^u, 

(ml) <^-r6o 

[0 0 3 6] ^« (mgKOH/g) = ( (S-B) X 
f X 5 . 6 1) /W 

[0 0 3 7] ^fc. h^-li. THFpI^5^<D 

GP C{;iJ;^55^-Tg^>^-C5^-7-fi4, 0 0 0 — 30. 0 
0 0<^1^fiE{::/>/^< <i: %^—^(0\^—^t^^1^\^^ 5^-7 S 
100, 000 — 500, 0 0 OC^®J^fC^/^< ^ — 

»^ L< ti5^7-fi:5, 0 0 0-2 0, 000<O«fl 
«t-^l?'/cf < i b — :)<?5b:"— ^;65#^SL. 55"^ S 1 0 0, 
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0 0 0-^-3 5 0, 0 0 0<7>mWiiC<}^t^:< ti>—^(^^'-- 
[0 0 3 81 ^^S4, 0 0 0 — 30, OOOomm^ 

5^^a3 o, 0 0 0 ^m^^m^\c{t-\-^^j:^^{±^n 

i:;55r-#*l\ 5^^ai 0 0, 000 — 50 

O, 0 0 OcO««lC^i^)^jr< i: fc— Ofcf— ^^^^t^fiv^g 
/uy- ^i^o c i: J: i9 . ;^ 7^7^=^ i/zi^S <h y i/ i^^/u 

?feW;r:7ir^;/ htt;d5^^$H5o 0 0. 0 0 

^*5:i^:d5"C^-f. 5 0 0, 0 0 0i:m^^m^\tm:t 

[0 0 3 91 o o, 0 o Q«±(Otr— 

^ri:755M*U<. <t «9$?-^U<t^l 0~3 5%;^^^ 

T-a 5 0 0 ieJl±C9^«cco i^-:^^ ®S[S:V > 5 « 

[o o 4 oi V'r-^vo:>mmm^'\'o:>TY\Y^m'Tf\^^ 

(?5T H F -^mwmi^ b < 5 3 5 KS%?¥ffi 
^mtic<<. 5 0Sfi%*i@x^»^irf^. 

[004 1 1 h:^— 

(Tg) l±5 O--? onCTi^^T^ LV\ Tg;5?5 0t:^fS 

[0 0 4 21 :^^^q;ci5^.^T. v^-mj'^^m^^(Di: 

[0 0 4 31 <G PCf;ij:S^^^S^:?Ji<;Qa)^>4 ot: 
cot— h^^>^^<-4't**^ A^^:^fb^iir. 
ic:idtt^:^7-^ic. Lr TH F 1 m 1 coiffi 

T H Fgi^i|£f?g?K 1 0 0 ^ 1 j*.A \^Xm\% 



ft£ tb;^ct^fi:i^cDm{S[ t ;t7 t> > h i: <7>gi^;^i^ P>^tb 

^#^i^^cr);6>fi:< . -^xf^Bgft«Xtf:SS<7D s h o d e 
X GPC KF-8 0 1. 8 0 2, 8 0 3, 804, 
805, 806, 807, 800 P(Dm^'^i:>^'^. M 
y— ?±S{t^T S Kgel GIOOOH (H^i,) . G 2 
0 0 OH (Hxl) , G 3 0 0 OH (H^l) > G4 0 00 
H (Hxl) . G 5 O O 0 H (H^J . G 6 O 0 O H (H 
xJ . G 7 0 0 0 H (Hxl) .TSKgurd col 
u m n (Dm^^t>'^i:mi^r ^ :i t 
[0 0441 l*m£ATC0«liC UTf^ja-r 5o 
[0 0 4 51 ^ilsfSrTHF^'iCAn, ^I^MltfeiSLfc 

<^^^^X) , JSi-l 2B#fSeA±»®i-§. -^(O^TH 

F4'--to«tS^ra;55 2 4^fflUJ^±cb35:-5J:5tci-$o 

0. -^Jx^i-^^r v'a Ut^^^^H- 2 5 - 2 

^GPC(7:>iW^i-6o mmfSt^ 
0. 5~5mg/m 1 ^/^^^ pfr^l^Hi-^o 
[0 0 4 61 *5l0J^tCio^.^T, h:^-t»C0»fJ3g;S5>(7)T 
H F :T®^^&t/J[^i|sfi^*«t^(0 T H F J^I^TcO J: 

[0 0 4 71 <THF:^mi^(Dm^>fi^mmmRxih'r 
-0. 5--1. og^ff-SL (Wig) . mmmm m 

;t tf m#««ftth8S!N o . 8 6 R) ^XtlX y 

U-CTHF 2 0 Om 1 ^grfflVNTl 

rcx-^TKu- h 1 0 ot:-e^B*i«s^e:iau, t 

HFnTf^l^tlg^^fl^fffi'r^ (W2g) . h-t—+cO 
W^g^:9'i^^c75m$^*^^ (W3g). THF^^i^ 

[0 0 4 81 

[3811 

TW^T-m':^ <%) =-^^ ^xl 0 0 

[0 0 4 91 :4s:^P.^(cioi^r. \^wkm\±^ 

[0 0 5 01 :5tc5IOI1coi|#8S[^i-^:^/wi?:a{-v^yvS-^Wl^ 
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[0 0 5 21 ^f9x.t^. V®?, v-h^^vK, v^;^ 

-^^/L.iK; ^^^<7>^ffifp-jfiSK. mim'^/-^-. SIC 

[0 0 5 3] 5eiCir:::^/l'fi'&»CD=3^y-7— brfi. 
[0 0 5 4] ^Jx.(^^^l^V, o -7<^/W>^5='l^>'. m 

^^'^i^V', p — :7 3i^/u^^u>', p — a/u-^^^ 

V. 3» 4 — D/P>^5^ UV, p — :3Q^/u^^u>', 

2, A—-J:^^/v::^^\yi/^ p - n i^:^, 
p - t e r t — p — n — ^^v'^w;^^ 
p-n— p-n-y^^W;^^ 
U'>', p->n— ^v-/W;^=^lx>', p - n - K7=^£/yW>^^ 

i^/K yyi-gen-y'^yK ^ ^ U /i-®^ V 

/K y ^iJ' y>'^^-2-^^/U"-^^iyyK y ^:^y/i-^ 
xxry/i-. y ^5^:5^ yyu®g:7.c^yw. y ^^J' y/uffi?v>y 

y/i-siey ^/K r:^^ y /uegrc^yK Ti^yy^ffi&n-^ 
^^'K y yv-s^-r y:/^/u. t^j^ yyw^>^D eVK r 

^ y /l^ign T ^) K^i^^'K T ^ y /I- 

/i^gg 2-^0/1^31^/1^, r y /v[K:7ai^/v/^<jfcoTi^^ 



/b3i— 7^/P, e^^/W y:^^/l^3:— T'/^JtC^tOtfn.^rU^i 
— X/i^S ; tf^/uy "^/i^^ h I^n/u--.dev/w>5r h 
V, y ^/U>r y:/n-<r:/U>5r h>'/£^'Ob'n/U^ 

; N-fc'r:/Ufc*a— /L-, N- If ^/V':*/W<y— /V, N 

- If n/^>f > K— N-lf::^/H:'n y Ki^^CifON- 
tf^Mt:^^ ; U >S : r y n;:^ h y 

/K y ^ij^ y h y/K y /wr ^ h^^ifc^r^J^ y 
/^i8fcU<{;iyi$'i7y/wg?K«f^ ;fifr3ili<:oa. i3-^«& 
fpK(03i;^7'/K Z1M.^W<0''^^:^7-)\^W^ ; cof^./v-^ 

[0 0 5 5] cnt^corfi-cfc, y^^^i^^^^S'&i^, y^ 
5^i^:/-T^ y/U'^^S^^^t/cfSi: 5/^^y-^-^M 

[0 0 5 6] y^^^'>^^^fi^#::^5^^*U^^a*<^ LT 

f^. ;=^^u>'^*m^(^<^5Ky'^-®<5otr5^:i5(c 

[0 0 5 71 ^fcai*Stt^y-=e-t LTJi. ±i:UT2 

[0 0 5 81 *^?^i-^v^e>n^^«WJigri> 

CT4^TJ-«l^-r5#/^?g«14^y"r-X-3lEffi^iX7tfi 

[0 0 5 9] m7L\^. v^e^/i- 

fcv^r^;^ y hjb'&^s. ^J^{^, -c^u>'r/y =^- 
/^i^r^J' y h. 1, 3 -y^u^^^y =3— /wv^Tii^ 
yu— 1. 4 -y^^j^^-v?:^— /p-:^TtJ^ y 
1, 5— /i-v^r:5^ y h. 1, 6--^ 

^r'y->'v?:^--/Wv?r^ y l^-- ^:t-<>'^/l^:^^y =3 — 

/i^i^r^ y hRxf^±(Dit^!\^cDT^ y h^y 
j.^uvi/y ::i-'f\yi/r^ y h y ^-^u:/i/y 

:=f—/l'V?T:^' y t^— h 7 l-'^'^ y =^ — /Vv^T 

^v^-h. 7^ h^^^uxi/y /uv^^T^ y 

/Ky :ii^u>'i!^y 1:1— /v# 4 0 0 v^Ti^ y 
.-Ky ^^u>i/y =2~/L.# 6 0 0 i^r y >^>^ 

y h^y ^r>^ y \^i:zR^±h(o ; 

SStJ5:3i^-r/i.*g^>S:^t^^x:^Sig(^4'i)^^ y h 
>fl:^«5Si. W;tr^. ^y:t=ae->:3i^U'V (2) -2, 2 
-t*:^ (4 -t Kndrv?7 3:r:./u) :/d y^:/^/T y u 

— 7Ky ^^^iy:!^^^^^ (4) -2. 2-b*;^ (4- 

±(o{b^i^<z)r ^ y u-h^y i5^T^ y hi^ftxfc 
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' (0 0 6 0] :itL(b(D^mmt. m<r>^y^-^^io 
om&m^Mi^x. 0. oi-5HfiSBms (siciSF^ 

>y^/i^y<—:t^->h\ 1, 1 -S^ ( t 

-3, 3, 5- h y n- 

xnmm\^x^v^j:^/u<ommmw}<Dm^mm\^x. ^ 
[0 0 6 3] mieim^xm\^^^mmti.x. 

S;}fy^— (^J:or^/ctS;i^ il« 7 0 - 2 3 Ot^-CtT 
MLX^y-v— 3 0 — 40 oSS^t-^t5o^w* l 

[0 0 6 4] ^fc. B^-T-S/S^ffi^^^^-^/S-r 



i^xm^MRx^nm,mm^i^(Dmn\!i^ t (om^tm^x 

^&t\^xm\^.^t-h^. 
[0 0 6 5] mmx.ti^itmm^i^m'^w^t^^ 

[0 0 6 6] L;5*L. ^aSW^T^;???/^^^:^^-/^^^^ 
fe/i^j^fn fj:0kWX'a ;t 5 ;rc ae> , S^ffi ^i^^ ^/j: * ^ 
[0 0 6 7] *fc, S?«S-&iii"C'g'^5;UfciS5^^i?)c5^m 

I o 0 6 8 1 if]} iyi^/i^m^^ ^^/i^mm^m^-r 5 

V i^i^y\^m^^ y h^-^-r^^y-^—tvxn. t'^/w 

/i^se^yv-v^/K y y /i^^i/y iyi^/K r^y/i^^ 
/3-y^ywiry->i:;f;ix, y i^^i^^y/weg/s-y^yv^y v 
r y/w^y i/v^/i-:^!— T^yix, Ty>^u/3-y^^v/:/ 

[0 0 6 9] TU-m^xmt>;^n^^D iy'i^/i^ 

[0 0 7 0] 

[ft: 5] 

R 2 R 1 

o'( C-O-CH2-CH-CH2 

[0 0 7 1 ] rcoj: 9/c^^y •fy-::^/i^3£^^^y f^W-rs 

[0 0 7 2] ^Vt^i^^l^m^m\f:^y^mmn. fflfi¥*^J 
5>-7-fi (Mw) »^L<no, OOOJbmsO, 0 
0 0. <t:!!)»^L<(^6. 0 0 07bi^.2 0, 0 0 0. S 
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[0 0 7 3] *3t. i^'jj\-&^-^\c=^/vmm\t. ^ 

i\ 0. 1 e q/kg^i3l<7>s^, fli^RKJc&^^iEr^)!;: 

< < . s^^^sc^^j-^T H F ^m^<r>±^m^o^f£ < . 

m:t'7^^y hit^(D^mtm'P^^o 1 . 0 e q/k g 

[00 7 4] y i^t^Ji^m^^ bf =^/W«J!g<D3i7K:^iytf 

10 0 7 5] <:i^7K^v-«cD9J3e>S*:*ftmi: J I S 
K-7 2 3 6{c5p-f 5o 

(1) l^n^O. 5-2. 0 (g) Sr«#L. JfeiSf^WIi 
cofi^^W (g) t-f^o 

(2) 300 (ml) (^e— Id^^lSf^An. ^J^nn 
^J^yi^A 1 O m 1 :RtJ*e? 2 0 m 1 ic^igf -So 

(3) z(Dmmc. ^itT h^=^^/uTiy'^^^j>^sm 

^fSl Om 1 ^tlU^^a 

(4) 0. i mo 1 / 1 (;)iaJ^m^i^®?}§7i^^ffl^/^T. 

m&mmmms^m\^^xmm't^. m^}if. ^mm^ 
w^^^(Dm{<L^m^mmAr~4 o o (w i n w 

orkstation) ^ABP— 4 1 OMW)^^ 

(5) za:>m(r)iSimmmmm^(Dmmm^s (mo 

j^fScOi^ffiS^B (ml) t-t^o 

[0 0 7 6] ^/K^i/M (eq/kg) =0. IXfx 
(S-B) /W 

[00 7 7] v^yi-S^^^ / -^—Rr^^ V y 

[0 0 7 8] ^J^f^xf^w^^ ; o->^^y^;=^^^>'. m 

X^UV, p — :7ai;=:/U><.^UV^ p— ^P/UX^U 
>^ 3, 4— v^ii^ n/^>^f=*l^>', p — 3i5^/U>^^U>'^ 
2, 4 -i^y'^/^;^^U'>', p - n -:/^/u;^^u>', 
p - t e r t — y^/w;^^!/^, p - n 
UV, p -n -5d-:^'^>'U;:^^u>', p-n-y^/v;^^ 
p-n-f=^v'/u:^^lx>'2fcap-n-- K^->/ux 



/i^s ; y y /i^fB^y ^/t-, y ^ y /^e^j-^y^. y 

y /w»:7'n t^/K y yyvgfn-:/^/^. y<$^^y 
/u^-ry:y^/K y ^^5^ y /i^n-:^:^^/w. y^^j^y 
/i^®? Kt^v-zV', y ^ y /US . 
y ^j'iJ' y/wK;?^7^r y/K y yyv®?:^^;:^^^ y^ 
^ y -/w^i^y ^/uT ^ y cii'^yK ^ ^ y /uKv^^^>'^ 
r y ni5^/K7)$a ^ a - y ^ 1/ vJKMS^^ y vg? 
:3^;:^^/uS ; yyu^y ^^/'K t^^^ y/uffi^^i^yK r 

y/^Kn-:/'^/K T y y >^^/u, t^v /\^ 

g?>^obVK TiJ^ y /w^en T:^^y/v^K'r' 

^^ry/K r^j^y/u®? (2-^ n/u:3i^/u) , r^y 

tfci y KVcoiDtN- fcr:=:/Wb-&*5 ; t'^/u-:?-:?^ y v 

TiJ' y hy/K y y h y/K r^J^yyw 

[0 0 7 9] ^nb<OtpT*%y^^l^V^^fl['g^*f:^LK>^ 
^ixi^-r^ y/W3^^t-S-&ft:^?S^i: 5*^y^-coM 

[0 0 s o \ y^%m{zm\^^(b^^mi^{^tvx\t. -^^ 

:n^<juh, =^y^/i-(OX^U^Mh^\^^\^:zixh(D^m 
>':;?f>', -fei/V, ^^i^, ^<^-y^i^(0 

10 0 8 1 ] ^W^\-f^\.^hk\^^W^M\^. WM5m^ 

^m-r^^if^^^ h, ^^^^^ h, :7ai^-f h^<^ 

[0 0 8 2] *-cfcy^!>A, ^yy-^ju, jj^pv, 

r/u^=:i7A, v-yriv, yv, y/^-vz^ 

^, ->y'iryK :ff^J^j^, 'JjY^^ 
l/^^h., ><i/hy^A, T-^^^^^J^., /l.-rnr>A, 
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[0 0 8 3] z,^^<njm^^'t'!bm&w\mmmm-:i 

10 0 8 4] ^ixbcO«tt*ftJe[S^>*3i5ifit\ 

[0085] wne>osa7ciScr>-^fi-^f^^1^ife{t:e^co 
ftTciJl^SJp^Uro. 0 5-1 0«fi%r*fo5>ci:d^ 
iT*LV\ :^Jc$T^L<ftO. l-'7SS%X-fet) . 4^ 

%-efc5o 0. 0 5SS%J: •:)>j^?^cCv^i:. cn?j7c«co 

5c^co^-g-WSAi:OH: (B/A) x l 0 0 4 0 %JL^A 
±-Cfe5r ^:*5^j'^ tV\ ^ t>t-f^4 0-8 0%d5»^ 

L<. 6 0-8 Oro;^^^^^^?^!..^^ *ffil^^g^^< 

Lrf±«fflMfig5>l 0 OlTfiSISJC^LT. 20 — 20 0ff 
0-15 0SSfii5;^>Sv^ 

[0 0 8 7] '4^^mxmm^in^m\^Wtit&ioy 



[0 0 8 8] m^i^x^. *:'^w^o^^-^cfflv^ 

[0 0 8 9] 5|s:^p;i<D«i4grft:«f c^Tc^-fifi. ^ytx 
m^w^m s Y s T E M 3 0 8 0 (m^m^JiM 
m) im) ^^mv. j i s ko 1 1 9^^xm^ 

^^^X-^^A^^t (I CP) }cJ:9aiJS5^fi:U, ^-Tcig 

[0 0 9 0] m\±mt^(D^mm (V) fi:. m^m^tiffi 

(0iz:]g{f^@FfH~7 O OH) -C=ia'':;^::?j-VS|[ai^ 

^cfeSL?tlK^4Sg^l::^<^:)^^^^^ffiv^r. ;buiSJlEi o o k 
vicr. 10, ooofft-clgJKu. «§#oJtf&^3<&t 

LT. S)(S^m-^3 0, OOOf^i-r^o ^ntCioT. 
?g4*<^Si«^tTV\ (Mm) ^C/S/JvS 

(jum) SrftiBJL.^Vi5^A{ci 0 OfliSriStfmb»:«{:: 

o T f m L ^ V ^ -e tm ffi * ^1^3 L ^> (Z) 5 . 

[0 0 9 1] ^Jl^S-I^I^Kfb^cOa/Jvg (jum) 
ttffigfb^coa:^:^ (Mm) 

[0 0 9 2] hi—\^mmL'^^^(om(om^mti.x 

l0 0 9 3]m:t\Smf4tLX^-:^>^y9^y^, 
^y^^^^y^, T^^iyl^-fyyi^, inn 

^.«^*i-50^r5E^^'?:fS;^|>;llv^6^^6o mug 1 O OHS 
gpi::^UO. i-20^S^. $f^U<f*i -1 osrs 

ttTflg 1 0 0 e&SBiC^t U 0 . l-20SS^fi5. »*L< 

0 . 3-10 Kfi:«FBo?feir4Srfie^-r ^ ci t tmi^ l 
[0 0 94] i^mm\^my^^hn^^,mt\^x(D^ y ^ 

^V^i-y^i^'Py^:^^ ^ u ^ ]) V > 
^yy^ys(7:>Uu^ mW5mmit:«<imW< vyt^y.\ m\Lif- y 

:r.^\y'>^V y^ y.mw^ mmWMVc/m% V y ^ y^ (Df^ 

^^W^^Vyi^y^ '^Tf^^^o. yy])>'. M^fXDtU 
^Wi^^'y y^ y ; :^V>ry-< V. iri/v-v^. -<Y^y 
^ ^ M.(Oiin^SL(i^^^ y ^ y ; ^m^yr/uv y 

^y. :^y^^—9 y^ y^mu^mmm^^y^'r/u^^nSt^ 
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t-r^^yt!^:!^m ; meSt'Jy ^\-i'y< C7 5. ^ (DSD # jJgJWS 
^'y^^^vig. :^^r^)i^m. '^>^>'fSt. *> 

VIS?. y ^ y i^mcDiu ^ ^^^mmm ; :^'rrv/\^r 

/Uzi^/U^ ^-y;VT ;Vzj—^V^ ^^z:./VT 

>^y ^-Ser^ K. :3^^U'>b';^^r>y ^^^r^ 
•y-p<^u:/tf^>^xTy ^-SST^ K<0*D^I&Sij!gflSfeir 

U>'l^;^5j-U-r VS^T^ K. N, N' - v^:^^V^yVTv? 
f^S^r^ h\ N, N* -v^:tU-r/V'-t''^v'>'KT^ K 

yv-S^T^K. N, -^yT.^T'Ojv^yy^jv^T 
^ K<D*a#5fSl^St'>^r ^: K ; :^-7"T y >'gg:*/^v-!> 

A. 7i>y vKj^/wv-^^-fc., j^T^ryvK^ftj. ;^v^r 

riJ^7:7h{b^iirfc?7i/^><.; ^i^^'Sf^y^y-fery 
[00 9 5] L<;f1V^^>nSl7 5/^^<^ LTJ^. 5^ 

^^^mm Lfc>K y u 7 V ; ffiHT-c^-^j^^— a* 

y ^D^r>'«{Kc??^D#^jffi^^V^Tm-^U7t4^y 

y:;Mx:7.f V ; i^5>^3Ky:^u>'H'>'^B5i'ft?Ur»6 
:h.^ffi5^^S?Ky :^l^:7^ V ; ^-[7 -z^;:^, 

n y y v-i? 5/ y ^ tyi^^— h^y^iy^^ 

[0 0 9 6] *fc. :Lnh(Dy y^ y^^y'uy.mnm. 



:^:7-fe'^y Y\^<0^<y>y^i:l&^1tmzmiM.t^% 6 
Ot:T?$>^r«>::63»^L< . I5l-f^6 5 — 13 Ot:TJb 
^c<i:d54i^b<. 4§lcj^7 ot:-i 2 o\:T*foSci: 

u 1 6 o'x:^m:x,^tm:^y'^y vm^i>>^^\.m< 
-2 oMagi5-efflv>e>tt, $?*L<t^o, 5-1 oss 

[O 0 9 91 *!fi|ii^jC4b^l'>rt7 jyiJ^^^DSfe^H, DSC 
jo I ^ r ^ij :^$ix^l7-/^;5;cD®^ fc*— ^ COS:*: b*— ^ 
cob"— h 5/:/co?MjS<Srt3oTr7yi5^;^coia;*C<!r'r€>o 
*:%^^::*5V^r. V y ysjLVtvr—co^^^^^mt^ 

v^/w-r— |±®}coD s c - 7 id^^ij^-et 

[ 0 1 0 O 1 «!lJS*-£feIi. A S TM D3418-82 
ia*0-2 0 0^CO«Sffl-C^ia$-^3t^, #?g.^'^)tB# 

[0 I 0 1 1 h-r-kcx^^ ^mw^^m^WJ^ 

tut. tS3fe^j3i<o:^— 7K>':/^5/:^r^ ^^'iJ'o-VT::^ 

[01021 *^pj^o h-^-ti. 'iismmmp\^mmy^x 

[0 10 31 ^?Sm«»Ji»SlJ<Z):^«:0»J^ X^XVt. «F^Bg4 
1- 2 0 1 5 3 i|^d^ffS4 2-2 7 5 9 6 

4^BS 4 4-6 3 9 7 ^<i^^, 1#^BS4 5-2 6 4 

$e>J^Ji4*MBS5 O - 1 3 3 8 3 8-^^"^ffi|xl|e4fe$ 

ti^ri^^^ h^:7^>'^^t/^(0^gll^:v^fic. i. 14 

6 4 5;:^if<7)^iS^S|-^ m^BS5 5-4 2 7 5 2-^-<i:i#, 
«F^Bg 58-41508 ^<ikWL, 1^4^08 5 8-7 3 84 

*5p^BS 5 9- 7 3 8 5 if ICgB® ^ 

u^^i^yf^yi^, hcng?^ ^-f ;^y^7]fvgg<7:>Z n, 
Al, Co, Cr. Fe, Z T'^(n^m,^{¥. 
it\^ftmy^^iyT=:->mn. ^bnS, yNny>'^ig 
AL.;tx^^u>':?ry rZ-e— , (!::>' ? >^ ^ V^^W 

^:^<h;&^-c^6o i#i:^5>att<-^n. ©ifeigjiao^^t^ 
T/^4^js^fi:^-As:^ (II) -vm^ti^mmiimm 

[01041 
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lite] 



^ (I) 



Ar-N = N-Ar 



Ar-N 



© 



[0 10 5] 



[^tf^ Mf±S£fetf»/'l«^Ji^§r^L. Cr, Co. Ni. Mn, Fe. T i Xfi 

m, }) Ks. mmm i - 1 s <DTA'^Am^rj^^m^ i 1 s(dtji^=^^ 

X. X' , Y^t/Y' rJ:-0-, -co-, -NH--*/tf^~NK- (R 

lit?] 



(Ar); 



o 



I 11 

H2O o 



(AO 



© 



A® 



L^Pp. MfiSEiS^f^'l^^jpi^r^b. Cr. Co, Ni, Mn. Fe, Ti. Z 
r, Zn. Si. BXf^Al^^L. A r f^T jJ — /V^. h a 1^. 

II 
O 

(01061^05 ^^^^H^^f^^^ffbt^^mfe 
JS®«^^'^J:«9^T^L<. ^^'L^^JS^^ F e rfe [01071 

STiBst (111) (IV) -c^^n^ry^^^ uts] 
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(JU) 



10 10 81 




(Xi)r 



G 



^ (IV) 




~1 © 



[0 10 9] mc. ^^feiJ^'^i'^iYW^ix-^ry^ [Olio] 

fifeSg(4w-cO:H:<*:W^Tfciic^i-, [ib 1 0 ] 
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TW^.mMmt-^'^ CD : 
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[0 112] [^bl 2] 
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[0 1 1 31 JibB^ ( I) , (II), (IV) [0114] 
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Ty^^^^aJ>mmt^^ <7) : 





[0 1 151 
[fbl 4] 
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tBu 



tBu 



O 
II 



tBu 



o— c 
II 

o 



10 116] 
Utl 5] 



M^mt^^ (10) : 



tBu 



tBu 



o— C 
o 



tBu 



<^cij>.^mt^^ ill) 




tBu 



9 



^^,V r» ^ 17 d>.WmC^^ (12) 



tBu 



y^^o"^ o— c^^-^^tBu 

tBu A 



li 

o 



e 



ry^.lfc$§t4^{l:'§^4^ (13) 




tOct 



fj) CI 



tOCt 

[0 117] z,\h^<j:>^m.^^^m\±. iii^Si-eii^vMi 
[0 1 181 ^ne>co^m*jffli^j(^i£fflfif^> 

?ffffiS<^.«;()^e>«^tl»li 1 0 0 JIS^*>;t 0 . i - 
5. 0Sfia5;5^»* LV\ 

(0 1 191 h-:^-<£riE^mtt}c:{&JffiJ-r^t60<i: 



0 



NH4® {^n . 



Na 



TOi 2 01 ^^niyzx&utflift^^^JSffi^jcJ:^^*!^ 
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r/T^^ffi. ^>=^i^mt. y^Vi^St. fk^'Fm. y^v 

::i-/i-;V/;^X;f?u-h^ : ;lnb^i^fi'C^v^^^ 2 
10 12 1] *fc. *«^co 

loi 2 2] :^^mi^zm\^^h^^^>v :^nnm^. 

7 pjMit $ n a >0 S fSS;i^ y <Z) pfl 
[0 12 3] $e>(c;*:^WJc:ffiVN5-'>y :j^««it!^fii$7k 

^/y^y ^^iT^fijr^a.SLfc^. *>s».>j^v^^>';e;i/>^y >- 
(0 12 41 m-A^it^m{z^m^tt^->'7>':^y:^V>' 
^v'v/^^^. i/^^'^/w-:;^^ oyi-v'^:^, ^^/vh v ^ ^ 

}V^yy y^ ry yt-v'^^yl-^ n^l^V^V, Ty/U:7=i:xi 

y^n/bV^V. /3 D/t-jn^yl. h y ^ t2/Vv'^>', 
>';^/u;^X<? h y ;<^/i-v'y/l-;^yU;?7X<5?>'. hy 

y /i-r y h , tr ^^/i-r-tr h ^ 

•.;;^:i/ndf.-y-V. 1, S-v^t'^/^x h^y^/Pv^v^n^ 
i^V', 1, 3-v':7ii:=:/^x ^^>^./^i:^i^p=^i^>';&^ 

[0 12 5] ^m^-^mit^mt LXJ^. vy r^-V'^ 
2 5*t:t:::j3^t$*fcS555:fo^<t^3 X 1 O'^—l X 1 0 



n-vj^^-^^yK :7:y^^ttv^i; =l-v:^>r7^^^:$f^L 
[0 12 6] v-y — ji^^mo:>:)5mvxm7L^iyy 
>-^yzf^) v^^j-eSQiS^Hfcv'y *SJ[«&frtv-y 

Sr--->^Vn:yu^ :^-y— ^(D?^-g^«S:ffll^TB: 

^ifl'&UT^i^v^L. ;7.<>:;^e'>y ;^--i/y ^'-v 

-<-^(^i/y:^«S«Jflc<i:^Jl-&L. ®SiJ4rK^^L-C 

[0 12 7] ^si^^f (7) (cti. d^>5it-xECTv/y 
[0 12 8] m±\^wnM^m. mnm^t^m. 

f>m^\^\^\ m^m^t^^v^j^, mit^-cm. ^^^^ 

[0 13 0] h':^-^}l'^^tt5^m'«^&^*^^c^ti^* 

sasaj (»^L<f^o. i-3!ss^fP) 

[0131] :5^5^0j!tr^5 ±3$ 
I»n-/l., ri-^-. :i:.^;^h 

[0 13 2] 0ijx.mM-&<s^ LTJ^> -^wm/v^: :^-y- 
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L.-CH. KRC=-y- (^*«Xgftt 
K) ; • n . (Bus sit®) ; TEMM 

if L lii Lffi (m^««?±fflt) ; T E X -mmmm ( b * 
mmm^m) p cMiSi»« (?ftM«x^tt»{) ; 

m^mrnm^) ifimtfe>ix^, 

ttXHttSU) (^-.-J^XSHttSt) *s^fff> 

yi/P'r^'T— , :^^'f 'i -v^yyr^T— (ir 

l^S'^'^ (ATP) , TSP-t/^L'— ^? (*y*7 5^ 

nvttS!) :^>'V#-i?aiyh (0«fi£littSS!) . 
SCXlilldJlj) : ^'-JJt^^' y— ^— (^'-sJ?X5ieid: 

ss) : ^i^a-^'y^'- (lai^igisg^h®) inmmmm^^ 

[0 1 3 3] 

[0 13 4] <i&^^^Wt.^ (B-1) <DaS3g<?!)>Bgo 

10 13 5] :i<OiSsKT-C, >i^^>7 5tJB, T^- y^w 
i6-n-^^/U2 5fiBS.U5i^- t e r t 3^ 

m (B-1) S:#fc„ 

(0 1 3 61 <^£^>^afig^^ (B-2) <Dmmm>:^'f' 
wvsogB, y/v-gf-n-7'^/v2 ogB, gg*&sij 1 



[0 13 7] <{£5^?-fifig^)> (B-3) OSlii£^>^g- 
Sr2S6fflV^Te»^flfi)t^B- 1 ©ffliitW t Pfilfca-g' 

[0 13 8J <(S5*T-fi^» (B-4) ©Sliat01J>^^ 
UVeoaS, y /I-^-n->^^/V4 o&p, ^i^Mx 
Sri. 5afflv^T<S5>^^a:^5>B-l WJiig^iJtPJ^Ic 
a-&«rm\ iB;5>^affi^»SJKB-4«r#fc„ 

[0 13 9] <ift^J^^S^5> (B-5) coSiat^>;?;^ 

«:S§!f«B-5^#it. 

[0 14 0] <ig;55-^S»iK^ (B-6) «Kjg^J>^^ 
Pi^SOgB, T^^ y/w-ffiS-n--7'^/W2 Ogp, Baj&^PJ 1 

2S|5ffl('^Te^>7-ajS^B - 1 <0«{3tfia| t 
<&^f^/\ lS:5^^Smi§-«t^fKB-6i£r#it„ 

[0141] <iS5^^gej4^^ (A- 1 ) <O$Si£0U>E3o 

[0 14 2] roStST-C, :^^UV7 0$B. r^' y/^' 
S^-n-7'^/^2 58R, -7u^>m=^/-:f^j^snvt.xy- 

2, 2-lf^ (4, 4 t e r t -r/^yPX— 3j-dr 
i^-i/:5'a^drv->'U) :/By<>' (Bg*&J?J2 ; ^l^^iSJia 1 0^ 
rfli£Jg:9 2'C) lSIJ(?3®-a-fR«r4^K*='t^-CiBTUfc 
2BfrB'Jf*itLfi-^Sr^TU, (A- 

1) ^?6i^#/c, 

[0 14 3] <iSS^^^gfiei> (A- 2) <OjSljt0lJ>S!i> 

^fifiic^ (A-1) <D%h&mtmmk^:^'}-i^iy7 o^, 

3g|5^0«P3*6?iiJ2S:l?Bffi(/^r. iBi^-T-efig» (A- 

2) ^««r#fco 

[0 14 4] <i^5^^fij7jc^^ (A- 3) <om^m>-^^ 

"J-mi^^ (A-1) <05!ijg«ilJt|^iHc^f^U>-7 2 86, 
TjJ' y/He-n-7'5^>'U2 3|IP, T i^' y 5 SP&OfM 
i&^2SrlSBfflV>-C, igS^T-S^i^ (A- 3) mm^n 

[0 14 5] <'^;^^m^^ (A- 4) (D^m&i>{s,i^ 

l-mmi^ (A-1) (^iSittdltPfiltc;^^^:^? OSR, 

yyu^-n-:/5"/U2 7g15, y ^'^ y/u^3Si5S.t/ 
M*&^j2«rmfflv>-C. rS^5-^a;?K^^ (A-4) ^'fgSr 

[0 14 6] <iii!^^-7-fi)5g^ (A- 5) <DSaiS^J>ia5^^ 
-7fifiK5> (A-1) (Ol!!jS«aJi|5)13?{c;^^i^V7 5SB. 
r^' yyHe-n-7'^/i'2 5a5SLitJ55B*6^J2SrlSi5fflV> 
T, Mii'f-mfSii^ (A- 5) ^f^Srm. 

[0 14 7] <m^^&f&^ (A- 6) <Oi!iig^J>ifi5i> 

-T-sjic^ (A-1) (Dmmmtmmic:^=^i^>6 sm. 
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1 Og&S.^/M^6S^J2$:lgpffil^r. S^>-Tfi^^> (A- 
6) mi&irntc. 

[0 14 8] <M^T&fi%^ (A- 7) (Dm^m>m^ 
-TS^4> (A-1) <Dmmmtmm\c;^^u>'7 ou, 

*&»j2^i«fBfflv^T. iS5>^afi!c5> (A- 7) um^n 

(0 14 91 <S55^^fi^5> (A-8) <DSS3t«?tJ>iao 
p>^7:^=if^ic. K^l 8 0S5t>Ky tf^/vr/^=r— 
^/L' 5 fcf :=i/U-<>'-^ V 0 . 0 0 5 «FP2fc(/Ba/f&5SI 2 
SrO. lgi5-CS^Lfc«a-^SKSr;!lP;t. «i$L!B«i«i L 

[0 15 0] :77^=irt$r*:»(c^5R'ceiftL:rc^, 8 

««pLfr^. -<-y-/^jv^<^:^e^^^ K (#j^ffll 0B$ 
ra?aj^:72'C) 0. l$e^iiAPb/Co ^e>t-12P#fffl 

7k*, S;*SLSb5>-7-fij*^ (A- 8) ^ntz.. 

[0 15 1] <i^5^^S^^ (A- 9) OSi2ti?J>1^5)^ 
dPa*55^ (A-8) >^^UV7 0 

r^J^ U/^^-n-7^^/W2 6 95, -^V-r>'»^/7^ 

5^/1^4^, v^tr:::i/U'^>'if>'0. O 0 5 a5:tI^M*&S«J 2 

^ia>fBi^r. (a- 9) ^#/co 

[0 15 2] <i3fVif.^^^ivm^m\:^^f^mm (C- 

(B-i) co:^^^ 2 0 OSP (te^^-^-S/S^^S 0 

S'J^§^i::±saie5^^S^5^ (A- l) ;^?^2 0 OlfP (S5 

5>-7-S^5J (B-l) ?^?Stii55^7'fii*5^ (A-l) ^ 

(C-l) ^#fco ^co5^^S»^, Kffi^<^SS» 

1 ic^-f-o 

[0153] < ;<7/i-^^ v-yi^S^W \^^^\^m^ ( C - 2 
-10) coS!iitif>|>^i»^a^5>S?K^t/r^i:»T-fi^3^ 

(A- 2^-9) t^^^^^'^U^ 
6) ^S:-^liC7!^-f-J:5iCj|a^-&iJ:. i3;vif.^^^;vm^^ 

\f-)vmm (c-i) ossit0^J^i^«t-ur. 

v-zuS^Wtf^/U^gg (0-2-10) =Sr^fCo -^r^^^J^ 

[0 1 5 4] <;^7/l^5jf=^rV/U|£^;^'b'r^/U^a5i (C-l 
1) <^ffiiig0!l>B»T-fi^5^ (A-l) <D»|2gW^IDt5l 
|C;^^U>'7 0Si5, T:^ y/^®?-n->^^/U2 OgP, ^ 

u-f >'ffi?^y 0 35, yu^v-if^ro. oo 
1) ^t^fco ^<05>^fi^^:(^j, K««<^»*^3I U:::^ 



■To 

[0 15 51 <if') ^yi>f\^'&^^\f^f^mf& (D-1) 

[0 15 6] wCD3S^tTT?. ;^^l^>'7 5$|5, TiJ^V/V 
S-n-T'^/Vl 8 86, y /Wl^^/y i/i^/W7§l5& 

r)«i^- t e r t K 2 IffiCOi^-g^^K^ 

4^Wd-tt-C}STLfe^. 2B5Rg»f?Lfi'&^^Tb. 

[0 15 7] <^y •>t?/L.s^:=firfcr-/u«i3g (d-2) 
oSi3i^j>^y vv^/wa^:=^if-/wis^g (D-1) (om 
aSW<tl^^i::;^^i^>'7 5SP. r y >'^g^e- n -t^^zp 

2135, y/i-f^yy v-:^/i'4gp&a«ia*&^PJi 4:3 

SPffli^r. i/y Vi^/^S^*-lfri;wflfJ!§ (D-2) 
fco :i:7KdeMiHico*£;^4r^2{c^'ro 
[01581 < ^ y v-v^yi^S^* t:':=^yi-fetSi (D - 3 ) 
<o$i5tc?y>^y iyi^/wS^;e-t:'r^/i.tttflg (D-i) (dWl 
^3g^tf^^(r;^^i^>'7 5Si5, r^:' yyu-gr-n-:/^/!^ 

i8g&, y/ug?^y v^i^/i^7S^xt>'iiflfe^ji ^ 
1. 5a5.ffiv^T. i/y (d- 

3) ^#fCo ^c05>^S:5S^*, :n7K^^v'fficoJ!S*Sr*2 
[0 15 9] <^'^)Z^^JjV^'^m\^^^\^m^ (D-4) 

(os»i§09>:5^y (D-1) <50®i 

jt0»l<tl^«i:::^5^i/>'7 5 ^, T U /i^S^?- n 

0. ssfPfflv^T. ^^)^y^j?vm^^\f^?\^^m (D- 

[0 16 0] <^y v-v^y^S-^^t^^i^/ui^fl^ (D-5) 

<ommm>^^)^y^j)^^'^^\t:^f\^mt (d-d ^ois 

it<^J^f^^tc;^^u>'7 OSIS, Ti5^ y/u^-n-:/^/!/ 

2um\^^x. ^]}i^i^ji^m^m\^^/i'mm (d-s) ^ 

•To 

[0161] <!75/i^;^>^S6#!i-C^l,>^[7-/^^{^^ 

[0 16 2] <^14^^l::^«[^<;5Kit0iI>^ttK^t:f^«t 
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• ±mt^mmm i 

[0 16 51 ±|S*t3|Sf^-^>'v-z«.;U^:^i^--eB5«S^U 
[0 16 61 #6HfczaJ^^^?ftiqL. ^^yyiJ'-^/u-x* 

•r-n-j'i:ntio coated u -^=^1^^ 

S%"C$f7K<bMS b^c^ ^ / — /w^ ^ t* y 7^ ^ 8 0 

%, B E Titmmm i 2 0 m v g V y :itjWLB 

xS-g-br^feffimtt h^— No. iSrilKbfCo 
[01671 h-:^-rt^$ai:&sufteii*{S^* 5 iiiiai-o 

[01681 CICO No. 1^. rfilScOL BP:/y 
i/^— (LBP-9 3 0, ^^y>^tM) ^1. Sfg^cD 
^'Kxtf— KicefcitU 1 5t:, 10%RHCOS^ 
i:3 0t:, 8 0%RHcoai§£-Cl :^5=f»CCO>^y >- 

::<DLBP-9 3 0c?:);^^^^:^«15-^^*;ttlb. ^^^y:/ 

z/n-fe;^;^!!'— K^2 3 5mm/ s e c <h7'jr6 J: 

V^6rti|g(DL BPyy ^-^^ (LBP~4 30, ^i'/ 
-fex^^^e— K^l 4 Omm/s e c ^ ^ J: 5 l-^jg b 

trofcp '^<;)Sffi^:^^^6Fi^8{r^-r, 
[0 16 91 r^lrttj tt. -<^Mfc^N— :7 h— :^CD2 

S^coHtfe^ 1 5 ot:icMiiSb/;:^«3§l;:ilb. 5 o g 

^mm\^. mmm^^<omigimm<nj&Tm (%) -x^nm 

b^o r7^-^{i:65b{cJ;S3^^f4j ^cov^r 

--<i5'l^(?:>iii»Sr i 8 0't«c?aDS| b/::^«§§{cii b. 

(Dm^m&(o^ym (%) -cwfiRib^o ^V\r>mm^ 



[0 16 4] 

1 0 OSB 
9 Offl 

4a 

m^m-t. ^\.x'&mm^±.(omt^<o9xK>m(o^m\^ 
[01701 iwm&m) 

O : 1 0%*?a8 

A : 1 0%£JlJi. 2 0%*« 

X : 2 0 %J^_b 

[01711 riiB:2|-:7ir httj (i. U^®^^*^ 5 % 
(D-^i^zf/um^Si^-:^ V hr ^ hi.^ 3 o o otSc^cDiii 
«fe±co?§tbCOSft-{c J; If ffi bfc. 

[01721 (If ffiSlp) 

O : Bi» 

[0 17 31 m^m&} n^^-<^m&f\' (^^^-^j^ 
4±K) -espi:7>r/i-i?-s:«efflbT. R!tim&mm^ 

«hb. D s -D r ^:^:/y bT:*:/y cof¥ffi^tTo 

mti.xn. rnstK^/ h 1 0 ofia®«i?^fi)cb. ioo<b 

[01741 ^tlh<OWm^. 1 5 0 0 0*CB#, 

[0 17 51 mmm2-^l O] ^5JCfB®cO^:^T'|| 
/ffi0y 1 <!:l^«ir h:h-No, 2-1 O^itSUbyto {i. 
U N':^— No. 4i::ov>rfi. ;^/ujJ<^^x/^S^:firtr 
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